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Navy Foundry Covers Wide Range 


New Shop at Norfolk is Equipped to Handle Gray-lron, Steel and Non- 
ferrous Castings — Exceptional Handling Facilities 


Provided to Care for Materials 


BY S. W. BRINSON 























NAVY yard foundry may be constructed nor intended for a clared and more output was needed 


considered a universal foundry, foundry was a source of much griev- On August 23, 1917, work was be 
and of all the navy yard found- ance for the men_ employed _ there gun on a building for a_ foundry 
ries the one at Norfolk, Va. per- in. The officials of the yard agreed which would take care adequately of 
haps is the most versatile through its with the men that the conditions were the needs of the yard Chis building 
equipment for making casting of gray not what could be expected in a was completed and first occupied about 
iron, brass, other nonferrous alloys building built especia'ly for the pur October 15, 1919. The e‘ectric furnace 
and converter or electric steel. This pose, and that better conditions could was started at this time in order 
wide range of different metals cast, to- not be brought about in sch an old to meet the need for stee! Chis 
gether with the varied facilities for mak- building The men not only went. building is 180 x 400 feet and has 


ing castings from a few ounces to many to the navy department but also to the a 100-foot foundry yard and a 55-foot 


thousand pounds in weight, makes the naval affairs committee of congress gallery extending its entire length. 
Norfolk plant ably one of the most with their grievances, but still no re lhe main bay is 80 feet wide and 95 
complete foundries in the country. lief was given until after war was de- feet high and is served by an 80-ton 
Previous to the outbreak bridge crane on an upper 















of the war, in fact for 





track, two 15-ton bridge 


several years preceding, cranes on a_ second ‘vel 





the old foundry building track and four 5-ton tray 






which had _ been erected eling wall jib cranes on 


sometime about 1855 and the lowest track. In the 





which had not been hay under the gallery 







The author, S. W. Brinson 
is assistant superintendent ‘oi 
the navy yard foundry at Nor 


three 2-ton bridge cranes 






with power on the lift on 





ly, run on tracks which are 























EXCEPTIONALLY LARGE STEEL CASTINGS MAY BE HANDLED WITHOUT DIFFICULTY IN THIS UNUSUALLY WELL 
EQUIPPED PLANT—THIS 35,000-POUND PIECE IS FOR THE REDUCTION GEAR CASING OF A PASSENGER VESSEL 
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traverse to the main bay and project- 
ing into the main bay. These three 
cranes cover three longitudinal bays 
and serve two large molding machines. 
Two similar cranes in the other side 
bay are located between the large 


core ovens and the annealing furnaces. 


The bay under the gallery is covered 
the 
molding 
next to the 
crane 
five 


monorail system in 
the 
bay 


5-ton 


also by a 


cleaning room and brass 
floor. In the 
foundry yard a 


the 


side 
bridge 


spans entire bay and covers 








THE FOUNDRY 


The gallery also has four loading plat- 


forms projecting into the main bay 


so that material may be handled to 


and from the gallery by the main bay 


A 3-ton elevator and a spiral 


cranes. 
stairway also serve to convey ma- 
terial from the main floor to the gal- 
lery. 

On the yard side of the foundry, a 
series of concrete bins for sand and 
other such bulk material have been 
built. These bins are heavy and are 


built onto the foundry building. These 
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bins holding one carload each and 


all the iron is mixed by analyses sup- 


plied for each carload. These bins are 
7 x 7-feet and 10 feet deep. The 
iron is put in and removed from 


the bins by an electric lifting magnet 
this 
in the 


great d-al 
the 
the 
necessari 
The 


two 


arrangement saving a 


loading and unloading of 
the 


not 


bins as iron is dropped in 
piles as 
built. 
the 


coke 


bins and was 


bins were coke 
built 


bins. 


before the 
around 


The 


storage is sepa- 


rate concrete bin has 





FOUR CUPOLAS, A CONVERTER AND AN ELECTRIC FURNACE ARE GROUPED ALONG ONE SIDE OF THE EXPANSIVE FLOOR, 
WHILE OVERHEAD CRANES COVER EVERY PORTION OF THE SHOP 
longitudinal bays; this crane serves bins have hatches in the top for fill a concrete floor and the sides are 10 
the flask room and also the trans- ing by the vard crane and have outlet feet high and made of creosoted tin 
former room for the electric furnace. doors opening into the main building. ber The coke is removed through 
In the yard a 10-ton bridge crane They are so divided as to hold ap- four hatches located at the bottom 
commands the entire yard proximately six months supply of the and is conveyed to the foundry on 
The charging floor is situated 22 materials that they contain and are industrial cars. It also may be removed 
feet above the main floor on the supplemented by two additional bins from the top by a single line grab 
melting side of the shop with a blower separated from the building out in the bucket and landed directly on the 
room located on a mezzanine floor 10 foundry yard nearby. charging platform. 
feet above the main floor. Both of thes The vard is 400 x 100-feet It ha, The foundry has both standard gag: 
are fully enclosed [The charging floor a_ storage capacity of 2000 tons and industrial tracks One standard 
served by a 3-ton eclevator and a_ scrap iron, 130 carloads of pig iron, gage track enters the building fro1 
platform which projects 8 feet into 30 carloads of coke, 500 tons of stecl the yard side. This track comes through 
the foundry yard and covered by the scrap and a space 72 x 100-feet for the new pattern shop, which is now 
yard crane A marrow gage track tl storage of flasks This storage being built, across the foundry yard 
system which covers the shop crosses S addition to the bins already mea and into the main bay of the found 
the elevator to the charging floor tioned Pig iron is stored in wooden ry. Another standard gage track ex 
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THE CUPOLAS ARE _ SEPA- 
RATED FROM THE MAIN 
FLOOR BY A CURTAIN WALL, 
WHILE THE CHARGING 
FLOOR AND BLOWER ROOM 
ARE ENTIRELY ENCLOSED— 
NOTE THE SPLASH COAMING 
BELOW EACH SPOUT 








SHORT SPUR TRACKS TERMI- 
NATING IN A TRANSFER 
TRACK WITH A CAR MAKE 
IT POSSIBLE TO REACH 
EITHER SIDE OF EACH 
CUPOLA WITH CHARGING 
MATERIAL 


























EACH CARLOAD OF PIG IRON 
IS PLACED IN A SEPARATE 
BIN AND ACCURATELY 
MARKED FOR IDENTIFICA- 
TION—COKE AND SAND ARE 
ALSO CONFINED IN BINS 
AND ALL MATERIALS ARE 
BENEATH THE YARD CRANE 








THE DISSIMILAR CHARAC- 
TER OF THE WORK HAN- 
DLED MAY BE NOTED FROM 
THE CASTINGS SHOWN—THE 
SMALL GAS ENGINE CYLIN- 
DER MENTIONED IS TO THE 
RIGHT OF THE CENTER 
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blast room 
the entire 
building and a into the 
receiving end of the machine. This track 
in its course also passes through the 
Another standard gage 


tends from the large san | 


the across 


and 


on yard side 


street 


cleaning room. 





THE FOUNDRY May 1. 1921 
to cach side of every cupola and in and are equipped with blast meters 
the case of the 84-inch cupola the made by the Charles J. Clark Blast 
tracks run onto the charging ma- Meter Co. Gladbrook, Ia. Air is 
chines. Cars are brought up on the supplied by blowers manufactured by 
clevator and are placed on the desirei the P. H. & F. M. Roots Co., Conners- 
tracks by two transfer cars operating ville, Ind. and also by a _ centrifugal 


































track enters the end of the building. on tracks extending transversely tc compressor made by the General Elec- 
This is the only track which enters the other tracks. tric Co., Schenectady, N. Y. 
the building without going through Facil . , The brass and non-ferrous melting 
‘acuitics for th cighiug : . . : ‘ 
some other shop. It extends across ™ , ;, equipment consists of 22 pit furnaces, 
a street and then connects to. the One of the transfer cars that is used 18 of which are lined for No. 150 cru 
yard system. Ulitmately it is intended is equipped with scales. Three 6- ciblesand four for No.80 crucibles. This 
to locate the cleaning room across ton platform track scales are located gives the pit furnaces a combined 
this street, away from the main build- in the foundry yard on the inlustrial melting capacity of approximately 30,- 
irg, in which event this track will be track and one 6-ton and one 10-ton 000 pounds of brass per day. These 
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used for handling the castings from platform scales are situated in the pits are set flush with the floor and 
the foundry and thence to the other cleaning room Exceptionally large are covered by a complete overhead 
shops. A. standard gage tiack for astings are weighed on crane scales. monorail system. They may be use! 
supplies extends down the foundry The equipment for melting the iron with either oil, coal or coke for fuel 
yard along-side of the sand bins. The consists of 48-inch, 60-inch, 72-inch and Two 600-pound, double-chambered, 
industrial track reaches the most re- 84-inch cupolas A combined melting Rockwell, open-flame furnaces and two 


mote portions of the yard and extends 


completely across the foundry, past the 
brass furnaces and to the gallery ele- 
vator This track crosses the charg 
ing floor elevator and is also shunted 
around it. A branch track extending 
back of the cupolas for the removal 
of slag and cupola dumpings connects 
to the cross track by a turn-table. Also 
all right angle connections in the yard 
are inade by turn-tables. The turn 
tables are all of the smooth-top style 

The industrial track commands the 
entire charging floor. Tracks extend 


capacity of about 60 tons per hour may 300-pound white metal pots also are 
be attained. However, the 60-inch provided. A galvanized iron hoo! 
cupola is used almost entirely tor completely encloses the Rockwell fur 
elting iron for the Tropenas convert- maces and exhausts” directly  out- 
er. The 84-inch cupola is equipped side of the building. Draft for the 
with two pneumatic charging machines. pit furnaces is supplied by a 95-foot, 
lhe tapping spouts of all the cupolas self-supporting, steel stack. The 
are the same height above the floor pit furnaces are located about midway 
level. of the brass floor and are placed in 

The two larger cupolas were manu- a concrete box foundation lined with 
factured by the Whiting Corp., Harvey, red brick. The Rockwell furnaces 
Ill. and the 60-inch by the J. W. and the white metal pots are set 
Paxson Co., Philadelphia. All the against a brick partition which sepa 
cupolas have a single line of tuyeres, rates the cleaning room from. the 
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brass molding floor. The steel 
melting equipment of the found- 
ry consists of a6-ton, basic lined 
manufactured 
Furnace Con- 


furnace, 
Electric 


electric 
by the 


THE CLEANING ROOM IS 
EQUIPPED WITH SPRUE 
CUTTERS, STATIONARY 
GRINDING WHEELS, TUMB- 
LING BARRELS AND BOTH 
CABINET AND ENCLOSED 
SANDBLAST ROOMS—A 
MONORAIL COVERS THE 
ENTIRE AREA 


struction Co., Philadelphia, and 
a 2-ton, acid lined, Tropenas 
converter. With these two 
furnaces a_ steel casting of 


approximately 7 tons net weight 


can be made. In fact, the yard 


recently made castings of 

15,000 pounds net weight which have 
been previously described, for battle- 
ships now building. An oil-fired, mold 
drying oven 15 x 26 feet with two 
cars is situated next to the converter. 
At the cleaning end of the shop are 
two car-type, over-fired, annealing fur- 
naces, one 9 x 18-feet and the other 
12 x 20-feet, for annealing the steel 


castings. 
In addition to the mold drying oven 
used for cores, a battery 


27- 


which can be 


of three additional core ovens 7 x 


feet, 4-drawer oven 
the 
a side 
the 


furnace 


with and one 


cars, 


for smaller cores are built on 


main floor. These ovens are in 


under 2-ton cranes and face 
the 
the side of 
the 
the 


making 


bay 


front of small annealing 


and the large one, which 


bay. 


and 


faces into main The space 


furnaces is 


The 


between ovens 


used for large cores. 


THE FOUNDRY 


small cores are made on the 

floor on which is another battery 
core ovens consisting of two 

rack and one roller drawer ovens 

core ovens were provided by the 


Foundry 


The small core room on the gallery 


floor has 


one of the loading platforms and 


mixer 


these bins 


were designed 
and 
making round 


Space is 
the core 
porary 
small 

liminary 


situated in 
fic or 


The 


small 


travels 
Coremaking benches, 


storeroom 
storage 
chemical 
tests 
one 

of the 
except for two spaces in the main bay. 


Equipment Co., 


sand 


Cleveland. 


bins 


on rollers in 


by the 


and 


provided on 


of large 


laboratory 


on the 


corner. 


square 


and 


card, 


this 
for 


c lec tr ic 


foundry 


for 


built 


front 


are 


a coremaking machine is used for 
stock 


floor 
the 


patterns 


the 


steel 


is paved 


gallery 


trans- 


The 


the 


which 

use ] 
cores 
for 


tem- 


pre- 
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In the side bay next to the yard con- 
crete was used In the bay under 
the gallery and at the ends, wooden 
block on a concrete base were used. 
Vitified brick was placed under the 
cupolas A concrete trucking passage, 
7 feet wide, crosses the main bay 
ihout the middle of the sand molding 
floor, the industrial track being em 


hedded in this passage. A 7-foot wood 


block, trucking passage extends from 
one side to the other, adjacent to the 

rhe 
with 18 
two 


the 


side floor under the gallery 


sand molding floor is covered 


inches of Lumberton sand and 


rails embedded in concrete set at 


main floor level have been placed 
lengthwise in order that the sand floor 
the 
A molding pit 20 feet in diameter and 
20 feet the 


floor made of a 


can be maintained at proper level 


deep also is set in main 


This pit is 





ALL 


FURNACES 


ARE 


HOODED 


ro 


PREVENT 


THE 


FUMES 


THE NONFERROUS MELTING UNITS ARE IN A SEPARATE PORTION OF THE FOUNDRY, WHILE THE LARGER ROTARY 
FROM ESCAPING 
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tank with 12 inches of concrete on 
both the inside and outside As this 
pit is not used often to its full depth, 
it is also used as an emergency stor- 
age for sand. 
Extensive Molding Facwitizs 
Molding machines of great variety 


are used These include types from 


smiall snap flask machines to a 50 x 6)- 


arring machine Chis large 


inch plain j 


plain jart machine is placed in th: 
main bay and has a concrete bo, 
iround the foundation, so that the ma 
chine can be kept clean and _ properly 
oiled A rollover machine made b: 
the Tabor Mig. Co Facony, Philadel 
phia and rollover machine built by 


the Herman Pneumat Machine Co., 
Pittsburgh, are located under two ol 
the 2-ton side bay cranes These ma 
chines are et in a molding machine 


pit s0 x 7-fecet and 7 feet deep Chis 


slabs, hes 


pit is covered by concrete 

a stairway at one end and is electri 
ally lhehted In it there is space to 
One additional machine 


situated in th 


Che cleaning room 1s 


shale 


corner of the bmuilding nearest the ma 
chine shop The cleaning equipment 
cot st of sand blast equipment, thre 

spruc cutte S Vi th i capacity D ae 
2-inch square steel, three swing gg | 
ers, seven double end = grinders, vise 


ben he 
40-inch 


oe 40 x 50-inch 


including one 30 x 
barrel, 
foot room-ta le sand blas 


barrel, one & 


with an industrial track and one 1s 


x 25-foot two machine sand blast roo 
with standard gage track was in 
factured by the Pangborn Corp., Hag 





ARGE 
IN WHICH 


ANNEALING 
rHE 


EXCEPTIONALLY I 
NOTE THE MANNER 


OVENS 


THE FOUNDRY 


Md. A 


pressure castings and a welding bench 


erstown, testing bench for 


are also available in the cleaning 
room. 

The flask room is situated in the 
corner of the building next to the 
flask yard. This room is equipped fot 


flasks 


fl Or Dve- 


fitting both wood and iron 


Che 


tween 


toilet is on the main 
the 


bins and the 


cupola room and tn 


locke r 


over 


sand 


and washrooms are 


on the gallery the cleaning room 
Che 


and 
to it 


wash room is completely enclosed 
has an enclosed stairway leading 


building 
the 
1, 


outside of the 


direc tly 


on the 


Stairway leads into 
rough a vestibuc The wasi 
individual lock 


with 


and Wasn Hasills and also 
shower baths \ tal 
the white 


The 
as the 


partition divides 


trom the colored. 


storeroom 1s IO 


section 
ated the sari 
toilet. In addition to 


room, two of the concrete 


used for the ‘age of nonterrocts 


metals One ot the features ol 


the 


unique 


the storeroom 1s storage of 


are contained in tanks on th 


utside of the building and under the 


charging platform and pipes from thi 
un into the storeroor 
Shop Managem System 
he organizatio t the shop is a 

llows: The ist molder 1s tn mn 
ete chat the shop { | ni 
ire two ( irt ne I olders. thre 
eadingme riders, t planners, 
inspector and a flask man. One quar 
terman has charge of the iron and 
st fl s | t present has « 
ead mat er hin The other 


ARF 


DOORS ARE COUNTERWEIGHTED—THE 


REQUIRED TO ACCOMMODATE SOME OF 
LARGEST 
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has the brass 


room and 


quarterman charge of 


floor, core room, cleaning 
planning, having at present two leadin;:z- 
men under him, one for the brass tlocr 


The 


and one for the core room. 
lhe 


ers route and ship the work 
the 


who comes under other than shop au- 


plann 
handled by 


mspection 1s inspector 


thority. 
llave ( c ly 
When 


an order is the 


the 


received lll 


trom the pattern shop, 


planner makes the necessary instruction 
cards for the shop In cases where 
cores are involved, three cards are 
made, one for the core rool, one for 
the molding floor and one for the ship 
per. The card is not sent to the mold 
floor or shipper until the card is returned 
trom the core room as completed, this 
insures that the necessary cores are al- 
ways reading for the molder when the 
mold is made rhe number of super 
visors of course is dependent on the 
size of the force and the amount 
of work on hand The flask man gets 
the flask ready for a job. A _ weldet 
tor repairing slightly detective castings 
is assigned to the shop, as is also an 
electrician and a machinist for main 
tenance 

In a foundry such as has been ck 


scribed it is impossible to 


put oan i 


system of molding, pouring and hand 


ling of castings such as can be put in 
a shop which handles only special 
work St:ll in laying ] 


out the = shor 


an effort was made to do this in the mo 


efhcient way, inthe faceof the difficulties 


to be overcome [The only standard- 


work of sufficient 


quantity gome 


zed 





THE STEEL 
SANDBLAST IS AT 


CASTINGS MADE— 
rHE RIGHT 
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THE FOUNDRY IS WELL 
through the shop are castings for navy- 


type, gasoline engines which are manv- 


factured at this yard. An effort is 
made to handle this work as far 7s 
possible the same way that it is hai 


led in commercial concerns making thi, 
a specialty but as this work forms 
only a small percentage of the outpi.t 


of the shop, the difficulty of doing 
this can be easily seen The gasolin 
castings as far as possible, are place: 
on molding machines and in the ca3-z 
of water-jacketed work the cores ar 


jigged, these cores being made w; 
and stocked in the core stock room 
The only other standardized work is; 
that such as grate bars. valves ani 
other similar articles which are use. 
m quantities in the navy; but as these 
are made at all the yards the quan 
tities made at any one yard is not 


sufficient to justify making a speciai:y 


of them, except in a few instances. 
Fleaz Work ( apably Handled 
the castings made by the ‘oundry 


will run in weight from a few ourecs 


each to 35,000 pounds which is the larg- 


est casting vet made, three such havin: 


recently been made for a commercia! 
concern in the vicinity The castings 
possess all degrees of intricacy, and 
in the nonferrous field almost every 
alloy ever made at times is called for, 


which when made commercial 


some ort 


ly require the services of specialists 


The repair work, which as a genera 
thing is urgent, is constantly inter 
fering with the schedules for the man 
ufacturing work, this of course not 
only upsetting the routine and plan 
ning in the foundry but also in the 
other shops involved 

It has been stated that a_ brass, 
iron and steel foundry cannot be op 


LIGHTED 


AND THE HIGii MONITOR ROOF 
erated commercially under the same 
root with success, but that is what 
has to be done in a number of navy 
vard foundries Added disadvantage 
and obstructions are found, such as 
having repair work and_ production 
work mixed up, having to make what- 
ever alloy is called for and in some 
instances of getting the casting out im 
a length of time that does not permit 
of the painstaking care being given 
Under these conditions a navy yard 


foundry is expected to turn out cast 


ings just as good, just as quick and 
just as cheap as commercial concerns 
which make a specialty of one par- 
ticular class of work. In other words 
a navy yard foundry making brass, 
iron and steel all under the same roof, 
and especially at the Norfolk yard 
where a number of gas engines cast- 
ings are made, has to cover the same 
ground that commercially is covered 
by from five to ten different found- 
ries operated by as many organiza 
tions. 


r Xe " P 
To Fix Manganese Duty 


Some apprehension has been aroused 


among importers of ferromanganese by 


a report that the metals subcommitte 


of the house ways and means commit 
tee is recommending a duty of le a 
pound, or $22.40 a ton, on fterroman 
ganese imports Protests to the sub 
committee have been met with the re 
ply that a duty of such proportions 


considered 
Aldrich 


nanganese was only $2.50 a ton 


being 


Payne tariff duty on 


is pointed out, and while the new 


higvher, thev will not ap 


proach $22.40 a ton, the 


importers 


have been told Domestic producers 





AFFORDS GOOD VENTILATION 
of ferromanganese have asked for a 
duty of $44.80 a ton 

Members of the Southern Tariff as- 
sociation in conference with the metals 
subcommittee yesterday urged duties 
sufficient to make possible the resump- 


tion of manganese, quicksilver, graphite, 


bauxite, zinc and ferroalloys industries 
States 


in the southern 


Acquires Facilities of Lan- 


Works 


easter Jron 


W. W. Posey, president of the Lan- 
caster Iron Works, and A. C. Sculley, 
secretary of the same company, re 
cently were elected to the directorate 
of F. J. Ryan & Co., Philadelphia 
This will add to the facilities of the 
latter company and will enable it to 
design, manufacture, erect and _ install 
its products solely through its own 
organization Further, the Ryan com 
pany will control the sales and installa 
tion of all Mirc fuel fired equipment 
Secures Plant of a Car- 

bide Company 

The Air Reduction Sales Co. has se- 
cured control of the National Carbide 
Corp. of Virginia, with a new plant at 


May 1 di- 


ontrols the 


Ivanhoe, Va., and beginning 


poh \ and ‘ 


opera 


tion and sales of the Carbide corporation 


With the acquisition of this carbide plant 


the Air Reduction Sales Co. can sell 
within its own organization everything 
necessary in the us of the oxvacetvlene 
flame Its products now includ xygen, 


acetylene, welding and cutting apparatus 


and acetylene generators 


bide, nitrogen and argon 


supplies, car- 











Die-Casting Methods and Metals- 


Data Regarding the Various Metals and Alloys Which May Be Die Cast 
is Given and Comparison Is Made Between Results From 
Casting in Sand and in Dies 


HE process of die casting is 
such that only a limited number 
of alloys can be die cast com- 
mercially. Such metals must 
have a fusing point and shrinkage which 
will not be so great as to injure or de- 


stroy the metals of which the dies and 
casting machines are made 
The molten metal to be die cast must 


chamber and 
Metal 
chamber, 


be held in a compression 


subjected to high pressure. must 


be used for the compression 
since no other material has the required 


strength and wearing qualities at the nec- 


essary working temperatures. 
Metals when molten have a_ tendency 
to alloy with other metals coming into 


. 
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The casting or pressure chamber must 
therefore have a high tensile strength at 
800 and 


between 


temperatures ranging between 
1300 Fahr., 
which die castings are poured. 


The velocity at which metal enters the 


degrees the points 


dies is tremendous, and, at the tempera- 
ture used, quickly will cause the destruc- 
tion of dies made from poorly selected 
metals or not properly treated and pre- 
The shrinkage of castings in the 
subjects them to great strain and 

This problem does not exist when 


pared. 
dies 
wear. 
casting in sand, as in that the mold gives 
as the metal The metal to be 
die cast, when solidifying, must have a 


shrinks. 


certain amount of elasticity, or otherwise 
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TWELVE SLIDES ARE FASTENED TO ROLLERS TRAVELING 


IN CAM 


SLOTS IN THE CIRCULAR PLATE 


contact with them even though such met- 


als are far below their fusing tempera- 


zinc in an 
the 
The dis- 


ture For instance, molten 


away part of iron 
the 


solved iron forms an alloy with the zinc 


iron pot will eat 


and gradually destroy pot. 


excessive amount of iron 
the 


The metals 


and after an 


has been absorbed zinc becomes un 


suitable for use which may 


first limited to 


practical 


be die cast are therefore 


those which may with results 


be handled in metal pressure chambers 


and dies. 

The degree of pressure applied has a 
marked effect on the grain and quality 
of the applied 
from 200 to 1000 pounds per square inch, 
the 


work. Pressures vary 


according to work to be produced 


in shrinking against cores in the dies it 
will crack. 
Aluminum alloys subject the portions 


1f the dies against which they shrink to 


great wear, as they have a high shrinkage 


and fall substantially below their fusing 
point before being removed from the 
dies. It is apparent, therefore, that when 


the shrinkage and tensile strength of the 


metal to be die cast exceeds a certain 
point no die material can be found which 
will withstand the strain. 

Another important consideration in de- 
the 


cast is the necessity of maintaining the 


termining metals which may be die 
metal continuously in a molten state in 
the machine or in an adjacent crucible. In 


some metals this causes excessive oxida- 
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tion and occlusion of gases and impuri- 
ties, resulting in porous, imperfect cast- 
ings low in tensile strength. 

sand 
molding, as the molds are first prepared 


This condition does not exist in 
and the entire pot of metal then poured 
in a comparatively short space of time. 
The die-casting machine operates only one 
mold, but works it continually, requiring 
that a given quality of metal be con- 
stantly in readiness for casting. 

While the molten metal ts in the cast- 
ing machines it is stirred by means of a 
device attached to the machine, keeping 
the formula constant and bringing oxides, 
gases and _ impurities to the surface. 
Strong, solid and accurate castings can- 


not be produced from metals which by 


reason of their sluggishness, shrinkage, 
high fusing point, tendency to dross, 
brittleness at high temperatures below 


fusing, etc, seriously interfere with pro- 


duction in the casting machines. 


Die Casting Alloys 


The accompanying table gives repre- 
sentative metals for die-casting work. 
Variations in any formula are harmful 


and also greatly reduce and hinder pro- 
duction. The most satisfactory aluminum 
alloys to generally 
known in the trade as aluminum-copper 


die cast are those 


alloys, and contain from 5 to 20 per 


cent copper. Aluminum-copper alloys are 
stronger and harder than pure aluminum 
and finished and 
chined. The addition of copper to alum- 
the 


point 


aree more casily ma- 


increasing tensile 
the and 
shrinkage making the metal more suitable 


inum besides 


strength, reduces fusing 
for die casting. In die casting aluminum 
it is not always desirable to hold to any 
but this 


the 


particular copper content, may 


he increased or reduced as casting 


condition warrants. Die castings may be 
made satisfactorily with an aluminum-cop- 
per alloy having as much as 22 per cent 
copper 

Zinc 


copper, 


strengthens aluminum than 
but it is die 
casting, as the high temperature at which 
the metal must be maintained for extended 


periods causes it to burn out and dross 


more 


not suitable for 


excessively, destroying the good qualities 
of the alloy normal markets 
aluminum though comparatively high in 
cost per pound, really is no more expen- 


sive than the cheaper white metals, due 


Under 
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to its low specific gravity. For instance, 
a casting weighing one pound in No. 12 
aluminum alloy will, if made in the fol- 


lowing metals, have the weights as 
shown : 

Pounds 
EE ET re re Tye Tt $3 
CE pie wena ws cekingh.s ceed Gameeae ae 3.0 
TR nt ole Oe ad ehiea ead ae 2.6 
as oa Cae Be oa al ee ie be 4.0 
ey Ba ci cad adit banea de ea claalaen 2.5 
RES RA ESAS RS ea 3.1 


Lead and aluminum do not mix, having 
no. affinity other. Lead is a 
harmful impurity to aluminum, but can 
be present only in small amounts as the 
metal will not hold it. Tin is harmful in 
aluminums. It causes excessive brittleness 


for each 


in time and the castings will disintegrate. 
Not more than 1.5 to 2 per cent of iron 
should be present in aluminum alloys, 
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metal but should not be added over 3.5 
per cent, as then it increases the fusing 
point to such an extent that excessive 
drossing and oxidation are caused in the 
casting machines. 

When added to zinc, aluminum 
duces the dissolved or imprisoned oxides 
within the metal, forming alumina which 
floats to the surface and is skimmed off. 
It is also valuable because it forms an 
extremely thin coating of aluminum oxide 
on the surface of the die casting and 
this prevents the alloy from soldering 
or sticking to the dies. Aluminum in 
small percentages also makes the metal 
flow more readily and and 
toughens the alloy by deoxidizing it. 
More than 0.5 per cent of aluminum 
should not be added in zinc alloys con- 


re- 


strengthen 





84 7 9 
83 5 12 
61 3 25 11 
87 13 Low-cost 
speeds. 
Zine 
6 3 % 90 4 


iron. 





Representative Metals for Die-Casting Work 


Per Cent 
Anti- Alu- 
Tin Copper Lead mony minum Description 
10 90 Used for mechanical parts of all kinds. Tensile strength 


18,000 to 21,000 pounds per square inch 
the gravity of cast iron. 
High grade babbitt for high speeds and heavy loads. 
Used for delicate parts 
strength comparatively low. 
Good grade babbitt of medium cost. 
antifriction 
Also used for machine parts not requiring strength. 


Used for mechanical parts 
pounds per square inch. 


Less than half 


required to be accurate. Tensile 


metal for light loads and medium 


Tensile strength 12,000 to 16,000 
Gravity about the same as cast 








Should be protected from moisture by a coating 
or plating. 
as otherwise it becomes too brittle. taining tin, as above this amount it 
Zinc alloys containing various propor- will cause deterioration. 
tions of tin, copper and aluminum, or only All metals when molten have a _ ten- 
one or two of these metals, have been dency to absorb atmospheric and_ fuel 


used since the inception of the die- 
casting industry. They are cheap in 
comparison with other white metals, but 
considerably more expensive than cast 
iron, which they resemble in brittleness. 
They should not be used under heat con- 
ditions exceeding about 150 degrees Fahr., 
but may temporarily be subjected to be- 
tween 250 and 300 degrees Fahr., accord- 
ing to the composition of the alloy. 


Chilling Increases Strength 


Pure zinc is too brittle and soft to 
be die-cast and flows sluggishly. When al- 
loyed with tin, copper or aluminum the 
crystals are materially reduced, producing 
a finer grain and a much tougher and 
stronger metal. Its shrinkage is also 
thereby reduced and it flows more read- 
ily. The rapid chilling in the die greatly 
increases the strength and toughness of 
the metal. 

Tin alone does not increase the tensile 
strength or hardness, but softens the 
metal, makes it flow more readily and 
prevents a certain amount of shortness or 
cracking. In excess of about 8 per cent 
it performs no useful function and does 
not combine well. 


Copper toughens and strengthens the 


gases; oxides also are occluded and held 
mechanically within the metal. This lat- 
ter property is illustrated in the 
thick scum on the surface of zinc alloys 
before fluxing. This 
an intimate mixture of 


well 


consists of 
metals and ox- 
ides and rises to the top because of its 
lower specific gravity. To free the metal 
from oxides the most suitable 
is sal-ammoniac. 


Tin, 


scum 


used 


flux 


when die cast, is 


usually 


com 
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bined with varying proportions of anti- 
mony, copper and lead or only one or 
two of these metals. It may also be cast 
pure. Tin alloys are not brittle, but have 
low tensile strength. They are easy to 
cast because of their low fusing poiuts 
and the fact that 
ily in the dies. One of the chief uses 
for the tin alloys is in the composition 
of bearing or anti-friction metals known 
as babbitts. 


the metal flows read- 


Lead alloys are cheaper than the tin 
alloys, but not 
have similar 


nearly so tough. They 


casting properties and are 
greatly toughened hy the rapid chilling in 


the dies. 


Design and Construction 


Die-casting dies probably present more 
difficulties in 
than any 


design and workmanship 

Their life de- 
pends entirely upon their construction, the 
character of the metal both for the die 
and_ the them, the 
design of the piece to be made, the care 
they receive, etc. 


other dies. 


castings made in 


Naturally, a die for 
a delicate piece, having many moving slides 
and cores, 
simple die same _ conditions 
The important part which workmanship 
and material the die, 


as well as in the quality of its product 


will not last as long as a 


under the 


play in life of a 


cannot be emphasized too strongly. 


Although design and construction have 
a most important bearing on the accuracy, 


finish and grain of the castings, it is 


frequently difficult to determine whether 


defects in castings are due to dies or 








TROLLEY WHEEL DIE 


NOTE HOW THE GROOVE IS FORMED BY SLIDING PARTS 


OPERATED BY A SINGLE LEVER 
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other causes. Inaccuracy may be due to 
a number of causes. If constant--that is, 
alike—in all castings, it is almost always 
due to an error in the size of the die or 
shifting or warping of the die parts. 


The dies are cut from a solid block 
whenever possible. This is often more 
expensive than building up an impres- 


sion, but it is much more satisfactory in 
results. Many constructions, due to the 
design of the part, must be built up of 
and in such work the 
greatest must be used. Molten 
metal under high pressure will creep into 


several pieces 


care 


the slightest crevices. All die parts must 
therefore be perfectly fitted. The high 
pressure and hard wear to which they 
are subjected require substantial con- 


struction Long practical experience ts 
necessary to properly direct work of this 
kind. 


al d 


The heat at which dies are worked 


the constant heating and _ cooling 
takes 
badly if 
this. 


treated to 


them to 
taken to 


which place will cause 


steps are not 
this reason all 
take all the 
strains out of the metal and protect its 
the 7 


metal 


warp 


overcome For dies 


are heat internal 


surfaces from destructive action of 
the molten 
When 


castings of the same heat or run it may 


inaccuracy varies in different 
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be due to a number of causes. If the 
error is across the parting line it may 
be due to particles of dirt or metal on 
the die surfaces holding the sections 
apart. In old-style casting machines it 
may be due to in the clamps or 
toggles used to hold the dies shut, or to 


When a casting is made 


wear 


their weakness. 


the pressure under which the molten 
metal enters the die has a tendency to 
open it and when large castings are 
made the strain on the dies is great, run- 
ning as high as 15 tons per square inch. 
Undue variation in die temperature, es- 
pecially in large parts, also causes in- 


Water-cooled 
fore used, inasmuch as the flow of water 


accuracy. dies are there- 


can be regulated 

All die surfaces coming into contact with 
molten metal must be finished by polishing 
All surfaces rubbed by the castings 
tool 
depressions and must be absolutely smooth 


on 
dies. 


in ejection can have no marks or 


and slightly tapered to free the casting 
the moment it begins to move out. 

The gating of the castings is a subject 
of constant study and no fixed rules can 
be applied. Castings, according to their 
size and design, are affected by the width, 
thickness, shape and location of the gate 


as well as by the direction it enters the 





May 1, 1921 


casting. Improper gating will cause poor 
finish and porous castings. 

For of tin, 
the die impression is made of machine 


parts zinc or lead alloys 


steel. It should not be hardened except 
for special purposes, as the expansion 
and contraction will cause it to crack 
and check. Cast iron is seldom used for 


die impressions because its porosity has 


a tendency to make castings stick to it 
and show poor finish. Drill rod and tool 
ejector pins, 


used for 


Soft 


steels are 
slides, etc. 
used for dies for aluminum. Alloy-steel 
the best 
average of 200,000 


cores, 


machine steel cannot be 


dies give results and often an 


castings are made 


from a single die of such material. 

Shrinkage of castings is allowed for in 
the dies, so no allowance should be made 
in drawings. When dies for single pieces 


are made this allowance may be calcu- 


The shrinkage of 
held 


of the die against which they shrink, and 


lated accurately com- 


plicated pieces is back by portions 


the amount of shrinkage in many such 


cases can be only approximated. [xperi- 


ence has developed great skill in this re- 


spect and by working safe—that is, so 
any inaccuracy may be overcome by 
taking a little more metal from the die, 


wonderful results are obtained 


How To Register Patterns on Matchplate 


ilk. method for registering 


‘ 
patterns on a wooden match- 
Landerer 


April 1 


Founpry, while undoubted 


plate described by A. 


on pare 259 ot 


the 


issue of THe 


ly accurate, in my opinion, is entirely too 


elaborate and entails altogether too much 


rouble We use a great many cherry 

plates and this is a subject with 

hich I am particularly familiar. Had 
n making the valve patterns d 


th 


ed I should have 


turned up 


patterns with a S%-inch diameter 
t ough to extend through the 
! late and cope patterns. I should 
then turn up the cope patterns and 
S%-inch hole through the center 
ot ich = one When the patterns ar 
U ed on the plate th long stem 
will bring each cope and drag halt ac 
curat int lin The holes in_ the 
itchplate may be m ide loose as they 
do not affect the fit of the half patterns 
te metal would make 1 e d 
oO} nattert the holes in tl 
| 
( t | ia urat 4 
patte A ind d 
recent! ed ome whi met 
patterns about 6 inches in diameter 
witl n irregular parti ne that ex 
tended in_ place through = th her 
tcl plat The mat hpiat i 
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inch thick Each half of the pattern 
was made in white metal The cope 
half was plain, but the drag was: 
provided with a %-inch stem in the 
center about 2 inches long. Both halve; 
it the pattern were turned true in the 
lathe, then the stem on the drag hali 
was turned down to %-inch in diameter 
and a inch hole was drilled in the 
cop: half to correspond. 

A rough hole considerably iarger than 


the stem was made through the match- 


plate so the drag pattern could be ad- 
justed in its proper place. The drag, 
patterns were fastened with flat head 


rass screws and in many cases a cherry 
attached. 


With round patterns it was necessar; 


gate was sawed out and 


nly to slip the cope patterns over the 
stems and fasten them down with 
ews. With square patterns or those 
( iny other shape, of course it be- 
omes necessary to inscrt a d wel pi 
n ne corm 

In making cherry matchplates I have 
n n ast iron end strip -inch 
tened with from seven to nine 
flat-head ;-inch, or No. 10 woot 
“ In Aditi to ~preventing the 
1 fror irping, these strips furnisn 

I ict ittaching the ude 
ly mall lug, about 5 inches apart 


are the these 


They are drilled with a 13/64 


cast on drag side of 
strips. 
inch drill to receive loop handles made 


of 3 We 


handles for over 25 years and consider- 


16-inch rod. have used these 


their advantages I 


ing am surprised 
that they are not used more extensively 
They remain folded flat against the 
under side of the plate until the flask 


has been rolled over, then they are pulled 
upright and used for the 


The iron 


e an 


drawing pat 


tern extended to 


for a vibrator at 


strip 1s 


! attachment 


provit 
a 435.degree angle. 


We 
and guide pins with the 


use our own design of guides 


opening of th 


V turned toward the flask. If there is 
any give to the cope the guides will 
become tighter as the ramming pro 
gresses. The guides attached to the 
patterns are 134 inches long and ex- 
tend 1 inch below the parting line. This 
feature is of considerable assistance in 
drawing the pattern 


I have found that cherry matchplates 
are serviceable and CAas\ to make We 
now use them with white metal patterns 
for all new work going into snap flasks 
The patterns for the iron strips shoud 
he planed up and mounted on a match- 
plat I make them 14 inches long an] 
cut them off for narrower flasks 














Foundry Design Needs Study 


Foundry Buildings Should Be Designed with a View of Co-ordinating 
the Structure with the Demands of Operation and Protecting 
the Equipment Against the Elements 


modern 


N DESIGNING a 


foundry the engineer must 
first of all take into consider- 
ation the practical operation 
of the plant when completed. Follow- 
ing this a careful study must be made 
of the class of castings to be made 


proposed 
this 


particularly to 


hich it 1s 


ind 


to handle 


the quantity w 
While it is 


applies 


true that 


consideration 


foundries proposing to engage in 
quantity production it is just as ap- 
plicable in the case of jobbing or any 


other variety of casting plant. 


The building to house the various 
operations carried on in a_ foundry 
can be constructed in different ways 
and of many kinds of materials; but 
it should be designed with but one 
thought in mind, namely, that of co- 
ordinating with the plan of operation, 
and serving as a protection against 
the elements. Unfortunately the usual 
plan of procedure seems to be first 
erect the structure and afterward try 
to find an ideal plan of operation to 
suit the building 

In addition to fulfilling the cond 
tions outlined the building must be 
designed in such a manner that mold- 
ing operations can be carried on, at 
least by day, without the aid of arti- 
ficial ligtht No buildings devoted 
to general manufacturing purposes 


require such efficient ventilation as 


foundries on account of the amount 


of gas, steam and dirt ever prevalent 


Vust Have Railroad Facilities 
The question of selecting the most 
favorable or suitable foundry site 


involves no other consideration 


al! 
Usually 


than that 1 shall be adjacent to 
railroad facilities and on occasion even 
this feature is overlooked The site 
not only should be ample to provide 
for future growth but also should be 


located in the best relative position to 
the remaining units of the plant. 
\nother item which cannot be disré 
garded is the disposal of the waste 
products Property suitable for filling 


at certain points is more desirable 
than level round 
\ few foundries conducted = along 
Fror | presented t the Columbus 
mvention otf the Ar rican Foundrymen's asso 
tation The author, |. H. Hopp, is connected 


Kawin Co Chicago 
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radically different lines—some _ poorly 


equipped and others over-equipped; 
some without system and many over- 
burdened with system—have, by their 


financial success, exploded any theories 
the 


or scientific 


s to necessity for careful study 


operation However, 


without stating the various and obvi 


‘asons therefor, every practical 


ous ré 
broad with 


that 


foundryman of experience 
business, 


to 


knows no 


especially a foundry, can aftord 


operate along doubtful lines 


Sand Should be Covered 


The majority of foundrymen know 
that while “pigs is pigs” all pig iron 
is not alike. This is true of the 
other materials. Apparently so neg- 
ligible a thing as sand (and it ds 
spoken of lightly on account of its 
comparatively low cost) can so 
greatly reduce a given day's profits 
as to more than make worth while 
the separate storage of each car of 
sand purchased. At times, and under 
certain conditions, not only would it 
be unnecessary but unwise to separate 
certain sands, depending upon their 
se in the foundry or core room 
from — the ioregome general = state 
ment only one CONCIUSTION can be 
diawn, namely, that the proper and 
s( arat siorage ot raw eT! . 1s 


The material storage va d col 
sidered ideal by b ilders o ( nd Ics 
is one wherein the vard area ts served 
by a crane with a magnet and clam 
shell bucket This equipment is a 


adjunct—but its installation 


valuable 


without thought is to breakdown or 
without thought as to the kind o 
cars which the raw material ts 
received, or the nature of the mate 
rial to be handled, is one of the most 


, 
mustakes made 


commor 
Many fo 


condition 


consider the idea 


the 


ndrymen 
which yard is 
at li 


charging floor, gen 


one In 


served by a= crane ering the raw 


| 
magnet le can e 


quite clearly that in many cases this 


method is 


not the most satisfactory 
The writer 1 aware that exception 
will b taken to this statement. by 
1 iv and justifably so, but) prmeipall 
or the reason that they have not 


studied the Operations incident to the 
making up of their charges carefully 
Many foundrymen do not believe it is 
necessary that the materials be 
weighed separately or as a whol 
Foundrymen are prone to throw up 


both hands in utter horror at the 
thought o heating the buildings in 
which the sand is stored Che word 
“buildings” is used advisedly If those 


to whom this method does not appeal 
had some method o recording the 
umount of scrap produced as a re- 
sult of frozen or wet sand they would 
agree that heated buildings for sand 
storage are a _ profitable investment 
It is advisable not only that the sand 
be stored in suitable buildings but 
also that the coke be protected from 
the elements. 


(“hose familiar with the practical 


operation of foundries realize that 


work in the open in all sorts of 
weather, perhaps digging pig iron 
out with a_ pick, as not a_ pleasant 
task and it is for this reason that the 
storage vard npletely rvered, and 
in some cases entirely enclosed, is not 


only preferable to any other system, 
but on account of the better working 
conditrons should be the Cause ol 
less Cassatisfactior among the mien 
The charging fl or ifea } iny 
oundries is too small rovis 
should be made t rranging the rea 
hat a suf Ss pl ol i erial 
ca be manta ed ‘ tire ( irgZ yy 
oor » he used ree I n 
sO § mple 1 det is the floor tselt 
Is neglected 
A cep j ‘ ( ) 
Blowers and compressors together 
with driving equipment, generally are 
placed in the area leit after « ipment 
‘ lesser importance has been set 
( le il liness t Ss ¢ r d 
tive possible da ure ron water seem 
to receive only passing thought All 
ol this has resulted 7 the uit st 
universal condemnation of  belt-driven 
equipment Kven the absolut eces 
sity of supplying blowers com 
Dressors witl clk ‘ ] i s ( 
sidered by man) “vetting things 
ck Wi too fine | Ss + also t x ¢ 
eral comment when suitable provision 
is made for washing the windows 
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particularly those in the generally in- 
accessible places. The windows are 


valuable directly in proportion to their 
ability to transmit light. 

The recommendation § that an 
vator shaft be entirely closed gen- 
crally does not meet with hearty ap- 
but one considers the 
amount of grit and dirt arising in 
this shaft and that the greased guides 
will hold this grit, ultimately shorten- 


ele- 


proval, when 


ing the life of the parts applied, no 
further argument irrespective of the 
requirements of the law, should be 


necessary. 

The erection of a foundry on a cer- 
tain sized piece of which 
will the 


ditions with regard to the size of 


property 

ideal con- 
the 
the 


away 


not permit of most 


will not 


far 


floors, and which permit 


building being set enough 


from all surrounding buildings = so 


as not to obstruct ventilation and 
light, is a mistake that forever pre- 
cludes the possibility of maximum 
production. 

It is not the purpose of this paper 


to enter imto a discussion of the 


respective merits of various types ol 
buildings from the standpoint of their 
original cost, upkeep, or ability to re- 
fitting to 
hardly 
ap- 
matter 
from 


The 
suffici- 


however, 
hight 


excess. 


fire. It is, 
that 


furnished to 


sist 
can be 
This also 

The 


be viewed 


say natural 


plies to — ventilation. 
must 
different 


of heating, 
angle. 
foundry heated 

ently at all times to prevent the sand 


a somewhat 
must be 
This is possible in 


from freezing. 


varying degrees by means of any of 
the 


tems, however, are able in the summer 


systems in vogue. Certain sys- 


months to bring some relief from 


the abnormal heat conditions existing 


and in addition even during the winter 


period are able to bring about a 
change of air mechanically and in this 
manner make the foundry a more 


desirable place in which to work 


Economy 


( heap Light False 


On account of the general necessity 
of night work as well as molding on 
dark days, the problem of lighting a 


foundry is such that a study should be 


made of just what is required and 
of the areas that should be _ lighted 
best. It is false economy to run a 
few general conduits and drop a few 
carbon lamps from the ceiling. These 
statements with reference to the gen- 
eral procedure are by no means iso- 
lated cases, as the writer’s opportunity 


to observe these points in hundreds 


of foundries proves that the majority 
of foundries pay little attention to 
such details. 

The proper system of delivering 
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water to the floors and air lines for 
supplying the molding machines is 
generally an after-thought. It is in 
this and similar problems that an 
engineer conversant with the practical 
requirements of the foundry’ can 
furnish his clients piping systems that 
tearing out 
of work to 


will not necessitate 
hundreds of dollars worth 
additional connections. 

the 


this 


few 
the growing tendency on 
enter 


make a 

With 
part of 
industry, particularly as apprentices at 


young men not to 
a low rate of wages, the necessity of 
without over- 
sort of 
essential 


mechanical equipment 


burdening oneself with this 
can be said to be 
to success. The limit in labor 
ing equipment in the foundry by no 


means has been reached, but consider- 


thing 
sav- 


able progress has been made and more 


progress will be made when a read- 


justment of selling prices becomes 
necessary. 
The 


mechanical 


heap by 
for the 


the sand 


conserving 


cutting of 


means, 


molder that energy so necessary to 
production, has been a big step in as- 
sisting the  molder. To accomplish 


this end the arrangement of the floors 
need to be 
work 


and the floor construction 
taken 


is to be done at a minimum cest. 


into consideration if this 


Core Room Imporant 


the 
presents 
rest of the 
the drafting 
department of 
Let 
the slightest opportunity for miscon- 


majority of plants to 
the 


an equivalent to 


In the 


writer’s mind core room 


the in- 


dustry, comparable with 


room or engineering 


a manufacturing plant. there be 


struction of a figure, and arrow head 


or a line, and the machine shop, 
pattern shop and the foundry are 
ever ready with the timeworn alibi, 
“Well, it’s up to the engineering de- 


the 
Often this charge is just. 


partment,” or, “it’s up to core 
room.” 

In modern production the core room 
ever 


more vital factor than 


Not 
foundryman 


is a much 


before. many 


look at 


years ago a 
the 


customer, 


would pat- 


terns of a _ prospective view 


with dismay the cores as indicated by 


the prints, and say, “We don’t want 
the job; we're running a foundry, not 
a core room.” Today we are of one 
opinion generally, and that is that 
the difficult parts of the mold can be 
made best with cores. For this 
reason, coupled with the fact that 


skilled men or molders are becoming 
less plentiful each year, it is necessary 
that the core room be given. con- 
siderable thought, not only the size 
but also the equipment and _ routine 
of the work as it progresses through 
the various. stages until the as- 
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sembled core is ready to be placed in 
the mold. 

With the cores becoming a 
factor in production as compared with 


large 


the quantity of sand used, it has been 
found and economical to 
reclam this sand, not alone for its 
sand value but for such portion of the 
bonding may remain. 
Many foundrymen still are satisfied if 
they secure a bake of cores over night 
comnron 
ovens 


advisable 


elements as 


from a given oven. It is 


practice in other plants to 
occupying no greater amount of floor 
bakes a day, 


of the 


see 


several 
the 


area producing 


depending upon nature 


cores. 


Sand Blast Equipment 


Generally speaking, a suitable shake- 


out area has not’ been’ considered 


necessary and it is common to find in 
heaps of core sand, 
rods, 


high 


today, 
cores 

mountain 

area 
little or no 
the 
The problem of arranging 


foundries 


broken anchors, etc., 


piled under the crane, 


in an valuable as molding 
with 


soever 


space, 


arrangement what- 


tor convenient removal ot 


this refuse. 
for this is a neglected rather than a 
difi;cult one. 

Not many years have elapsed since 
content to receive 


purchasers were 


had been wire-brushed 
and chipped. Today there is a grow- 


ing demand at least in certain classes 


castings which 


of castings, to have them sand blasted. 
The crude methods of doing this work 


a few years ago under conditions 
that were anything but livable have 
been discarded. Now the operator is 
almost entirely free from the dust. 
The location of such equipment 
must be determined in advance, as 
suitable pits and foundations are re- 
quired and the equipment cannot be 


moved conveniently at will. Frequently 
the blast room or barrel, 
case is located in 


sand table, 


as the may be, 
some far away corner without thought 
must be the 
after they from 


blast 


done with 


brought 


as to what 


castings are 


the sand room. 
that all 


sand 


There can be no question 
require to be 
the 


room 


castings do not 


blasted; therefore, mill equipment 


needs considera- 
of the 


shakeout in 


of a cleaning 
The castings 
the the 
larger work and thence to the cleaning 


tion. progress 


from foundry to 


room and to the various pieces of 


equipment therein readily can be pre- 


determined, and the equipment for 
handling the castings so arranged as 
to assist in the loading and the un- 
loading of the mills for the heavier 
work. 

Every foundry should have suitable 
pattern storage facilities as well as 
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patternmaking and flask repairing de- 
partments. As the patterns in any 
foundry are valuable assets’ they 
should be protected from the pos- 
sibility of destruction by fire. It is 
obvious that a building used for this 


purpose should be made as nearly fire- 


proof as possible and should be sep- 


arated from other buildings 

that 
in a systematic 
kept 


must 


It seems unnecessary to state 
filed 
suttable 
All 


be flexible to permit the reception of 


patterns should be 


manner with records 


covering each one. shelves 


patterns of various sizes lihe method 
so commonly in use of having some 
one man around the plant who knows 
every pattern and when asked, “Can 
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it?” casts longing glances 
the heavens and answers, “I'll 


it,” is a satisfac- 


you locate 
toward 


look 


tory 


for surely not 
method for this day and age. 
Pattern shops or patternmaking de- 


partments usually need the same sort 


of thought with reference to the lay- 
out, general placing of equipment, 
storage of lumber, etc., as would be 
incidental to the machine shop con- 
templating certain manufacturing 
processes. The proper arrangement 


of the equipment with reference to 


sequence of operations and  arrange- 


ment of line shafting, shaving ducts, 


etc., is essential. 


It is impossible in so brief a paper 


to discuss in detail every phase of so 
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complex a problem, but it is out 


of place to state that there is not one 


not 


but reflect 
his 


of us, who, if he will oc- 


casionally, will find in own plant 


an opportunity to improve results and 


relieve the amount of labor required 
If this association could secure from 
the manufacturers of this country a 


statement from time to time, as to 


short-cut methods and their applica- 
tion and the _ results’ following, it 
would furnish a basis for the future, 
data of inestimable value to the in- 
dustry. In the absence of such data 
we are compelled to continue to de- 


] 


sign foundries which do net measure 


up to perfection, but getting as near as 
possible to it from the available data. 


Prevent the Distortion of Light Castings 


my fortune for a num- 
er of years to have charge 
of an ornamental iron foundry 


l was 


where we were called upon to 
make a great many comparatively long, 


thin castings in an infinite variety of 


sections. The principal trouble with 
this class of castings is to get them 
straight and to prevent them from 
warping out of shape. 

It is practically impossible in many 


cases to predicate which way the cast- 
ing will go when it commences to con- 
ract. It is only after the casting has 
been made and shaken out and the dis- 
that the 


cide on the proper precautions to ob- 


tortion noted molder can de- 
serve to insure straight castings in the 
future. The usual remedy is to camber 
the 


from that in which it shows a tendency 


pattern in the opposite direction 
to warp. In other words, if the exper- 
imental the 
ends, the pattern is bent down at the 


casting is sprung up at 
ends and so on. If a person could de- 
cide in advance just how much camber 
to give a pattern, the pattern could be 
constructed along those lines. Unfor- 
unately that cannot be done. The best 
that 
the probable twist as nearly as possible 


adjustments 


can be done is to approximate 
make 
after the 
This is expensive, especially when only 


and any necessary 


first casting has been made. 


one or two castings are required. 


Those with considerable experience 


in this line of work can approximate 


the direction and probable ex- 
and 


closely 


which a casting will warp 
a great deal of 
ated from the fitting shop if the pat- 


their 


tent to 


trouble can be elimin- 


terns are cambered according to 
advice . My experience with the casting 
shown in the accompanying illustration 


may be adapted by those having a 
similar problem. 
The pattern was 12 feet long, one 


side 4 inches wide by 3g-inch thick, the 
side 3 inches wide by 
A deep cut egg and dart orna- 


other fs-inch 
thick. 
ated from the fitting shop if the pat- 
tern was finished made the bottom %4- 
thick. The and 
cast in the position shown in the sketch 


inch job was molded 
from three hand ladles along each side. 


The 
straight, but as a matter of 


pattern supposed to be 
fact 
cambered slightly the wrong way. 


In the 


was 


was 


foundry we tried to camber 


mold. The first casting came out 
1%-inch concave on the lower side as 
indicated by the dotted line AA and 
also slightly concave on the wide or 


4-inch side. 


We tried to straighten it by heating 


and clamping it down on a_ surface 
table but the result was not satisfac- 
tory. The pattern had to be taken 


back to the pattern shop where it was 
partly sawed through at various points 


to try and get it into something like 






































WITH A STRAIGHT PATTERN THE 


the pattern by springing it up in the 
center and placing weights on the ends 
to hold This 
while the pattern was resting on 
After a 
amount of sand had been placed in the 
drag to hold the pattern in place the 


weights were removed and the remain- 


done 
the 


them down. was 


follow board. sufficient 


der of the drag rammed in the usual 


manner. We wished to camber the 
pattern at least 2 inches, but we ex- 


perienced difficulty in springing it even 
34-inch and then the camber was not 
diffused evenly from end to end, in fact 
the pattern was kinky. 

This is bad practice with a pattern 
of this realized 
the drag was rolled over and the fol- 
low The pattern 
sprang back to its original shape and 
trickle in and 
face of the 


character as we when 


board removed. 


loose sand to 


the ornamental 


allowed 
lodge in 


CASTING INVARIABLY WILL WARP 
working shape. It may take a lit- 
tle more time and trouble to remake 


the pattern in a proper manner, but the 
resulting castings will be straight. 





Furnace Company Consoli- 
Offices 


Gas 


dates 
The 


concentrated its entire personnel at its 


American Furnace Co. has 


main ofhce at Elizabeth, N. J., where 
its two plants are located. It also 
has discontinued selling through its 
former sole agents, E. P. Reichhelm 
& Co., Inc 

The Universal Crane Co., Cleveland, 


has removed its plant to a new factory 
at Elyria, O., where greatly increased 
capacity is afforded. The 
was effected by motor trucks. 


removal 








Ye Ed Writes a Story 


on Foundry Practice <2” 


BY PAT DWYER 


» 
xt ax 3 


« 
oF “ 'T p} 
‘ & ? “Sg rts 





Ye Goos 
<* Do YA 
ss Bevieve 


¢-* 
‘ 


Pou 


NO) 














pee 


























N COMMON with millions of 


other peaceable and law 


abiding citizens it has been 
my custom for many years 
to devote part of every Sunday to 


perusing the Sunday edition of one of 


the great metropolitan dailies. The 
Magazine section particularly has ap- 
pealed to me _ and I often’ have 
wondered where the writers gathered 


the material for their sensational stories 


Recently I came in contact with one 
of these enterprising and gifted indi- 
viduals and even helped in a mild 
way to secure material for such an 
article He had been commissioned 
to write a story on the foundry in- 
dustry and | had taken him out to 
Bill’s shop to absorb the proper at 
mosphere and acquire the necessary 
data and statistics As I regretfully 


1 


announced in a preceding installment of 


these memoirs, a blacking bag explod- 


ing on the back of his neck broke up 
the seance and caused him to fly in 
wild confusion before he had finished 
his investigation. I wondered for some 
time afterward if the story was going’ 
to be a total loss, one of those mys 
teries of the sea where the vessel goes 
down with all hands 

My anxiety vas entirely without 
foundation [The story appeared last 
Sunday and after having read it | 
wondered why the writer had take 
the trouble to go 
near a foundry for 
his information 

Lack ot space pre 

vents me from 
quoting it in its en 


tirety, probably 
7 ] 








random, will furnish a_ fair 


indication of the 
The story, vividly illustrated in three 


culled at 


general substance 


iron works whose product was known 
all the world \ 


ute was paid to the head of the firm 


over delicate trib- 


colors, covered a whole page. The il- who alone and unaided, except for a 
lustrations, extended diagonally from few paltry millions left him by his 
the upper left hand corner to the father, had financed the huge corpor 
lower ‘right hand corner, depicted a ation and who also was responsible 
brawny giant holding one end of a_ for its success and phenomena! 
large block of something, presum- growth. After giving figures and a 
ably iron, in one hand while he applied chart which in a_ graphic manne! 
a torch to the other end. The metal showed the past history of the plant 
apparently melted and ran in a suc- and also indicated what the future had 
cession of large drops across the page in store, he plunged directly into the 
gradually assuming shape until they manufacturing processes practiced by 
emerged at the lower right hani the company. I regret to say that 
corner as classy little runabouts racing flunged is right The only mystery 
out of the page The story was to me is how he ever managed to 
entitled come to the surface again 

ANCIENT ALCHEMISTS WERE ONLY “The molders as the men are known 
PIEERS. who prepare the forms into whicl 

Transmutinc Bast Meta Into Goro ‘the, molten iron is poured are re- 

cruited from the rougher element of 
A Movern ACHIEVEMENT a T , , 
the population Their manners and 

“ae duction e ob raieteve aod : : : 

The introduction was historical deal clothing are uncouth to a marked de- 
ing in considerable detail with such gree and they evince little respect 
well known and outstanding figures ('° their appearance or for that of 

: ; any visitor who is foolish enough 
connected with the iron industry as 1 rt 

: as oe venture within the zone of their activi- 
The Iron Duke, The Man In The Iron ty Many of the processes involved 
Mask, Old TIronsides and The ron in the production of castings are 
Claw shrouded in mystery known only to 

Coming down to s f a the duly initiated and tor that reason 

Omit IOWT to peci nk letails i : P . 
. a —— "¢ the interior of the foundry is kept 
instanced the prac- \ dark so that out 
tice prevailing in ~T\ siders may not 
the foundry indus Q eZ purloin the secrets 
trv particularly at \/ 4g], For the same rea 
' , wig! Ns son the windows 
one ol our ioca Te Ny of buildings de 
ane 4 voted to the cast 
\4--" } \ ing of metals ne\ 
Fw y a er are washed 
: Each molder is 


provided with a 
pile of clay which 











some of you al 
ready have seen it 
and besides it was 
sO extraordinary 
that a perusal of 
the entire text 
might lead some 
gentle soul to 
doubt my veracity 
or suspect that | 
Vas spoonng How 
ever, a few gems, WHAT'S THAT 


WHEEZE 





;; he spades over 

oe 2 4° ‘a every morning and 
| | removes the cast- 
— ings which he may 

find therein He 

s then proceeds to 

| fashion the clay 

) into molds’ and 

poet after he has used 

m am all his clay in this 
5 iW manner he fills the 
ee ets molds with molten 

¢ iron. The lids are 

L = removed to allow 

—_ ft the mold to cool 
and also to allow 


ABOUT SEEING OURSELVES AS 


348 


OTHERS SEE 


US the molder an op- 
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er of — a = ry as being of an elementary character devoted to the manufacture of large 
and Wf necessary adding a little molten : : : 
re  ediebe and yet certain rules must be ob- ‘ ry Cz ‘rmane 2 
iron to remedy any defective parts. . _- , aque coctags, & permanent Ses 
“The raw iron comes from the served to secure Satisfactory results. is maintained in one part of the shop 
blast furnace in the shape of huge This is as good a time as any to floor for making lifting plates, rings, 
billets any one of which is a load finish the description of open sand core arbors. etc. It is in use prac- 
for a strong man. It is placed in a work which I began the day our _ 1: . 
furnace known in foundry parlance : ; ane Mer tically every day, sometimes only a 
as a Cute Below, probably from the hero paid us the visit and departed small part, but frequently the entire 
Same perverted sense of the fitness of so hurriedly and unceremoniously. surface of the bed is required. Indeed 
things whicl ads f "m:z “Re : i ¥ , : 
. a : . leads the foundryman As a general rule the two long jn some days it may be necessary to 
invariably to refer to it in the feminine ‘ - : 
gender. Here it lift the arbor 
is melted at an in- and use the bed 
tense heat which a second time 
purifies it and sep- The t nwt ( 
arates the dross = two Sees 6 
from the com- Cc the bed are defined 
mercial iron The by a pair of long, 
dross or slag floats straight, steel rails 
to the top where ie 9 12 
it is skimmed off D set Irom © to 12 
and the pure liquid feet apart depend 
iron is drawn off ing on local con 
through a spigot in dittens Cone of 
° ‘ : al 
the bottom of 
the boiler.” Bill A bors are made by 
came _ in_ shortly inverting the core- 
after I had finished box and laying it 
' "on face down on the 
reading the story Ss z 
> a i ee " 
and | asked him ~*~ prepared bed It 
what he thought NWF then is tapped 
° y ] “- 
of it. “Well,” said / gently to produce 
he, “I suppose it if an impression or 
does not matter — J outline on the sand 
When you come sce after which it is 
removed 

















the thing 








to figure 


out and take it by 





B 


\ gate 


cutter is employed 





——— 





and large, as_ the 


saying goes, it does 


THAT SHOWN 
not make such a 
great deal of differ 
ence one Way or another. Now does it? 
The majority of the people who read 
that story know little and care less 
how castings are made and you know 
that what a man does not know 
will never do him any harm or 
keep him awake at night. What a 


blessing it would be if castings could 
be made in as 
that indicated by our hero. 

“Years of training 


fore a man is qualified to handle some 


simple a manner as 


are required be- 


classes of work and even in _ those 
cases where the molding problems 
have been reduced to a minimum, it 


is not uncommon to find wasters in 
the day’s heat Open sand molding 
generally is looked upon in the found- 


a 


C Mon 


THE SuBJECT 


Lets Te 





, rene 


THE METHOD OF MAKING 
AT B 


SHOWN AT A 
VIEWS SHOW 


A CORE ARBOR 
THE SECTIONAL 


RECTANGULAR AND CIRCULAR CORES 


straightedges forming the boundaries 
of the bed are taken up after the bed 
has been completed and before any 
attempt has been made to arrange 
the patterns or templates for the de- 
sired casting on its surface. This is 
done for several reasons The first 
is that after the bed has been made 
they no longer are needed. The sec- 
ond reason is that if they are allowed to 
remain in the sand they will warp 
out of shape \ third reason is that 
they may be required to make another 


bed elsewhere and a fourth reason 
lies in the fact that if allowed to 
remain in position they are liable to 


be burned 


“In many shops, particularly those 











which simply is a 

IS TO BE PREFERRED TO piece ot tin or 
ARBORS FOR BOTH , 

thin sheet metal 

of any kind 

to scoop a in the sand cor 

responding in a general way to the 


inside shape of the box Reinforce 


channels are cut at various 


the 


experience In 


ing points 


coremaker’s judg 


this 
note 


accord ng tO 
conne? 
that the 


cylindri 


ment and 


tion it 1s interesting to 


style of arbor shown for a 


cal core at 4 is to be preferred to that 


shown at B 


“Provision must be made in all cores 
for contraction of the casting Phis 
purpose is defeated in the arbor shown 
at B and in extreme cases will result 
in ruptured casting and almost in- 
variably will result in a_ distorted 
casting, that is one that is not truly 
round Another objection to that style 








I LOVE IT, I LOVE IT, AND WHO SHALL DARE TO CHIDE ME FOR 


LOVING THAT OLD ARM CHAIR? 
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of arbor is that in rubbing the two 
halves of the core to a bearing before 
sand fre- 
from the 
assembled 


pieces of 
detached 


the 


pasted 
quently become 
edge of the arbor 
core requires a considerable amount of 
The at A is 


efficient the 


they are 


and 


patching. arbor shown 


as and has none of 


just 
objectionable features outlined 
of gate 


channels 


employing a cutter 


the 


“Instead 
to in sand, some 
prefer to use a piece of 
like the end of a 
the illustratron. This 
used to stamp a continuous 
of the 
Many arbors course 
plain flat frames, but 
vided with prickers or dabbers of vari 
ous lengths, either or curved, 
to furnish reinforcement to the body of 
A piece of board sawed with 


for 


scor »p 


wood shaped 


pean rammer, E in 


piece of wood is 


impression 
desired shape of the arbor. 
simply 


pro- 


of are 


others are 
straight 


the core, 
the 
making tne dabbers. 
C for curved dabbers and as at D when 


band saw is used 


It is shaped as at 


graiam on the 


straight dabbers are required. After 
the outline of the core has been cut 
or stamped on the bed the dabber 
is pushed down in as many places as 
are deemed necessary. Setting the lift- 
ing hooks in one of these arbors also 
is a job that requires care and discre- 
tion.” 

“Bill,” I said, “will you kindly hesi- 


tate for a moment while I file a protest. 


You go jumping around like one of 
those long horned Alpine billy goats 
who spend their time leaping nimbly 


from crag to crag and from precipice 
to precipice, yodelling merrily mean- 
while—or is it the 
the yodelling—l’ve forgotten; but any- 


natives who do 


you know what I mean. Now, you 
are hard and tough, the words of 
course being used in the proper and 
legitimate sense and not at all in 
the sense which you probably have 
in your mind, but I have neither the 
strength nor the agility to follow you 

“First you start talking about open 
sand beds, from that you take a fly 
ng leap into core arbors, then hop 
nimbly on to the subject of setting 
lifting hooks. | am not a prophet or 


the son of a prophet, but I feel quite 


safe in predicting that your next stop 
blacksmith 
From 
transition to the 
to the billet 
mill, the hearth 
the blast the 
and if you up 
the the 


you 


shop where 
there it 


will be in the 


the loops are made 


is an easy merchant 


mill, thence mill, tine 


blooming open steel 


furnaces, furnace, coke 


ovens don’t end in a 


coal mine in bowels of earth 


on 
the 
at- 


shovel 


it is because will be standing 
the edge of a 
Mesabi iron 
tention to a 


iron 


huge excavation on 


range directing my 
steam 


string 


gigantic 


scooping ore into a of 


gondolas a mile long.” 
jumper,” 


be some said Bill, 


“I may 
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to conclusions 
There 


like 
are 


“but I don’t 
some people around 
only two of us present and I am not 
I had no intention 


jump 
here. 


referring to myself. 


of discussing the various processes in- 
volved in the manufacture of a steel 
bar. 1 was talking about core ar- 
bors and I maintain that I was 
perfectly justified in referring to the 
loops employed for handling them. 


You try making a big arbor and leave 
the hooks out and I bet when you come 
to handle the arbors or the completed 
core later, will find yourself. up 
salt creek without a paddle. 

"| neither the desire nor the 
inclination to introduce irrelevant mat- 
ter but | to give a subject as 
much consideration as the circum- 
To change slightly 
of our childhood 
days: If will kindly shut your 
mouth and open your long furry 
ears we shall get along faster. 
the bed has been prepared, 
subsequent proceedings, case it 
to make a require 
skill on part of 
depending whether 
furnished not. If 
a pattern is available it is a_relative- 
ly simple matter to lay it on the bed 
and bank sand all around it. Usual- 
ly it is sufficient to tramp the sand with 
the but where the thickness of 
the exceeds 2 inches it becomes 
necessary to the butt of the 
rammer. 

In either 
is scraped 
of 


you 
have 
like 
stances warrant. 
the ancient wheeze 
you 


“Once 
in 
plate, 
the 
on 
or 


is desired 


more or less 
the 


a pattern ts 


molder, 


feet, 
plate 
use 


the superfluous sand 
flush with the upper 
pattern, and after the 
been built up the 
out of the sand. 
plates, the sand is banked 
up and patted firmly with the hands 
into the form of a pouring basin, but 
where a large quantity of iron is to 
be poured pieces of pig iron or bricks 


case 

off 
the 
basin 
drawn 


surface 
runner has 
pattern § is 


For smal] 


are employed to reinforce the back 
and sides of the pouring basin. A 
row of long nails driven into the 
sand at the edge of the basin before 
drawing the pattern will prevent the 
corner from washing under the force 
of the stream of iron flowing over 
it 

“Many geometrically shaped plates 


can be made without the aid of a full 
Familiar examples are round 
plates. The 


required for 


pattern, 
and 
only 
making a plate is a 
the thickness the 
The outside face is cut to form 
an are i the The 
mate center of the bed is found by lay- 
di- 
then 


rectangular lifting 


pattern equipment 


round segment- 


piece of desired 


plate 
approxi 


° ’ 
ot circie, 


ing a straightedge first from two 


agonally opposite corners and 
from the other two corners. A wooden 
wedge is driven down into the sand 


at the point where the two lines cross 
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each other. A pair of trammels is 
set to the required radius, allowing 
¥g-inch to the foot for contraction, 
after which one point of the trammels 
is set on the wedge and the other 
point used to scribe a circle on the 
bed. The segment then is_ placed 
with the outer edge coinciding with 


the mark, a piece of pig iron or other 
on to prevent 


then 


suitable weight is set 
it from 
shoveled and rammed against it. 
moved around until 
has been completed. 

square or rectangular plate can 
with one straightedge. The 
marked on the 


as a 


sand is 
The 
the 


moving and 


segment is 
circle 
“A 
made 
of the plate is 
using the straightedge 
a carpenter’s steel square 
90-degree corners. The 
or a thickness piece if 
necessary is then placed to coincide 
with the mark, after side 
is banked with sand 
turn. 

Laying out the 
plate or defining the position of certain 
points on the surface also is a simple 
if a few simple rules are 


be 
outline 
bed by 
guide and 
for securing 
straightedge, 


which each 
up and rammed 
in 


lugs on a lifting 


proposition 
borne in mind.” 

“If it’s all the to you, 
I said, “I move we adjourn, I have 
read and heard all the foundry dope, 
if you will pardon me for descending 
care for today 
on some 


Bill”, 


Same 


into the vernacular, I 
and fain would converse 
other topic.” 

“Ods Bodkins and Gadzooks then,” 
quoth _ Bill; your weapons 
me lord and murrain seize 
me if I do thee prettily 
on the wish bone.” 


“choose 
may a 


not pink 


Organize New Advertising 
Company 


The Mears Richardson Briggs Cec.. 
Payne avenue and Twenty-first street, 
Cleveland, is the firm name of a 
advertising merchandis- 


new 
national and 
ing organization which has been forz- 
ed by Charles W. Mears, W. T. Rich- 


ardson and Ralph E. Briggs. Charles 


W. Mears who formerly was publicity 
manager of the Winton Co., Cleve- 
land, is president of the Cleveland 


Advertising club and ranks among the 
leading authorities on advertising prac 
tices. William E. Richardson was for- 
merly vice president of Lord & Thom 


Chicago, and Ralph E. Briggs is a 





as, 
former magazine publisher and ac- 
count executive in the advertisins 
agency field. 

The Electric Furnace Construction 


908 Chestnut strect, Philadelphia, 
has closed a contract for a large elec- 
tric heat treating furnace for the Yale 
& Mfg. Co., Stamford, Conn. 


Co., 


Towne 
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Propellers Cast in British Shop-l 


Physical Properties of Several Bronzes Used for Propellers Given—Details 


of the Pattern Equipment Including the Striking Board Illustrated 
and Methods of Securing the Correct Pitch Described 


1 Ha of 
the 
ing the adoption of high-tension 


matter history that 


British admiralty, follow- 
manganese bronze by the prin- 
of Sritain, de- 


cided, after a series of trials, that hence- 


cipal shipowners Great 
forth all propellers for government serv- 
ice should be manufactured of manganese 
bronze; and at the same time introduced 
the admiralty specification requiring tests 
hitherto the of 
the older and well established admiralty 


not attainable by use 


gunmetal. 
The 


sented 


high-tension bronzes—as_ repre- 


by those alloys having a copper- 


zinc base alloyed with small percentages 


of other metals such as manganese, tin, 








BY WESLEY J. LAMBERT 


count of its relatively high cost and of 
the the 
founding of Monel 


ore, 


difficulties attending successful 
the 


direct 


metal. metal is 
from the 
the 
propellers for a limited number of ships 
United States 


Manganese bronze, as previously stated, 


has 
of 


smelted and 


been employed in manufacture 


in the navy 


is a copper-zinc alloy alloyed with vary- 


ing small of other metals, 


percentages 


and therefore more truly belongs to the 


series of alloys called brasses. High- 
tension brass is the designation actually 
given in the British admiralty specifica 
tion, and one must perforce admit the 


correctness of the nomenclature, limiting 


the term bronze as applied originally 





FIG. 1—THE MOLDING FLOOR IS WELL LIGH TED AND COVERED 


nickel, 


manganese 


iron, aluminum, etc., and com- 


monly known as bronze— 
constitute the series of alloys from which 
the of 


are 


propellers 
non- 


majority high class 


manufactured. Two other 
ferrous metals, in addition to admiralty 


gunmetal, are used occasionally for the 


founding of propellers, namely, alumi- 
num bronze, and monel metal. The 
former has a copper-aluminum and the 


latter a copper-nickel base. 


Aluminum-bronze, although rarely 
used, has found a certain amount of 
favor with some shipowners; but its 


use has necessarily been restricted on ac- 


Paper read at a recent meeting of the Insti- 
tute of Marine Engineers of Great Britain, by 
Wesley J. Lambert 





to those alloys having a copper-tin base 
the 


has become so established by long usage, 


However, name manganese bronze 


that throughout this paper the names 
high-tension brass, high-tension bronze 
and manganese-bronze will be synony- 
mous. 

The industrial brasses may be divided 
conveniently into three categories, ac- 
cording to the microstructure of the 


metal, as observed on the polished and 
suitably etched surface of a small specimen 
of the alloy. These three categories, 


or phases, are named respectively, alpha 
and 
condition 


structure, 
beta 


beta 
In the 


alpha + structure, 


structure. normal 
having the alpha 


the 


as cast, those brasses 


structure represent weaker alloys, 
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the beta structure represents the 


alloys of the greatest tensile strength 
the alpha + beta structure is associated 
with the alloys of an_ intermediate 
strength between those of the alpha and 
of the beta structures 

Viewed under a microscope with ver- 
tical illumination, a polished and etched 
specimen of brass of either the alpha 


phase or of the beta phase is seen to 


be homogeneous, and one observe 
the boundaries 
and the light 


light sr: 


can 
only of the individual 
effects 
the 


these 


grains and dark 


tf the reflected from 


hed 


On the other hand, the exami- 


ivs 


more or less acid-etc facets of 


Rrains 


nation of a specimen of metal in the 





BY TRAVELING CRANES 


alpha + beta phase, not only reveals the 


grain boundaries, and the light and dark 


effects as before mentioned, but renders 
recognizable the fact that the grains 
are not homogeneous in the true sense, 
each facet showing the presence of two 
constituents, the lighter colored being 


the alpha and the darker the beta. 


The two micrographs, Figs. 2 and 5, 


may tend to remove any obscurity in the 
foregoing paragraph. Only two micro- 
graphs are given to avoid unnecessary 
confusion, and it is to be noted that, 
so far as ships’ propellers are concerned, 
one’s interest may be confined to the 
two categories of the brasses thereby 
represented. Alloys possessing a micro- 
structure of the alpha type are seldom, 


352 

if ever, employed in the manufacture 
of marine propellers 

It is obvious upon consideration of 


Fig. 5 that it is to determine 
by 
centage ratio of the alpha constituent 
the beta 

] 


a considat 


possible 


measurement the _ per- 


to 


p!animetric 


constituent This ratio has 


rable bearing on the ultimate 


1 
the 


within the alpha- 
of the 


strength of alloys 
By a computation 


the 


beta 


nec 


percentage ratio of two microcon 


may be formed 


Stituents, an estimate 

of the strength of any particular alloy 
within this rang¢ Speaking generally, 
the higher the ratio of beta constituent, 


the greater the tenacity of the alloy 


The type, the distribution and the o¢ 
currence of th two constituents, and 
also the size of the crystal grain, distinct 
lv influence the streneth, ductility, and 
resistance t hock and tatigue = stresses 
of the rT 

I th rt irl it i] 
bye ] t i tii sl 1] 1] 11 





KI HOMOGENEOUS STRUCTURE 
BETA CONSTITUENT 

of high-tension bronze, as used in_ the 

manufacture of a modern high-class 

marine propeller can only be accom 


plished through the skilful and systemat1 


examinati and control by chemical 
and micrographical analysis Phe works 
laboratory should meclude chemical 
physical, and mechanical departments 
Fig. 6 ei a general view of the chem 
cal laboratory of J. Stone & Co. Ltd 
London, England. The exter t vhi 
micrographic analysis 1s employed in t 
routine examination f illo 1 ! 
dicated by the tatemenst t] it the labora 
tory apparatu includes two complete 
ph nicrographi equipment 

1} ecently erected propeller Ie 
partment at the Charlton Works n 
cludes the drafting room, pattern shop 
store room, foundry, cleaning room and 


machine and finishing shops Solid pr 

pellers in high-tension bronze weighing 
30 tons apiece, as cast, can be manu 
factured without difficulty The fur 
nace, drying oven, machine and crane 
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apacity 1 
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BOSS, OR 


IN SE¢ 


ADES AND 
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THE 
AST 
to deal 


S de Sig 11¢ d 





HUB 
rIONS 


efficiently 


with work of this tonnage 
It has not been found practicable 
idopt any one standard bronze to meet the 
require ents called Tor by the several 
isses of | eller driven ships 
high-speed direct-drive propeller, 
\ blade 1 thin edges requi 
n exceedit tiff metal, even at 
f pr thle breakage | sho 
However for all tramp team 
1 v-speed reciprocating engines 
ti | e 1s preter | for the | 
let i etal is difthcult 
I ir 1 t | t cal ( casi 
* "ee 
The « ract ! princip t 
I al i I CINnpPlOoVve | by 
S & | Ltd t nanufact 
id | and des in show 
1 Tal i 
Phe I notes dea { vit t 
inufacture f marine propellers im hi 
tensile bre alt ae in cn 
ppl ible t othe il t! an iNnganse 
ronze have be vritte ‘ party 
at representing the practice vine t 
tter metal is used ex sively It m 
« empnas ed, | veove that iddi 
Strict attentior4n t the details at eve 
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with engineering product 


to 


comparison any 
be obtained 


of 


of modern times, is only 


judicious — selection carefully 


skilled 


Supervisors 


by a 


trained and workmen aided by 


alert having a comprehen- 


sive knowledge of the foundry problems 
involved, and by the control of all fur 
nace charges and melting by the metal 
lurgist 

With rare exceptions, the customer's 


rder to the manufacturer for a large 
solid propeller or loose blade is simply 
accompanied by a blueprint and = specih 
cation Patterns, either wood or metal, 
are seldom supplied for large work of 
this c'ass and, owing to the cost of 
making such patterns, it 1s customary U 


well-equipped works to dispense with 
them, and to strike up the molds in 
loam in the manner described later 


Small propellers or 





a wood or metal patter is been fur 
nished are generally Ided in dry sand 
1! a ble flask in Cla I york 

osely follows — the i > f 





vattern molding and is not discussed here 
\ll the necessary data for larg prope 
ers are given in the specification drawing 
From the data the patternmaker can 
, os . , 
if iW i Tul S1Z ( a : I the « c 
and the boss or the blade and t flange 
is the case may be and can construct 
watele 1 fh : f anne S 
curately i pieces ¢ ippafa 
Tat ured 
The elevation 1s laid out on a itab' 
hoard, by use oft tract ru 
iron gunmetal, or manganese 
which are found to require a contractior 
allowance of 1/10 he t the toot 
The contraction rule is not ed in draw 
me the thicknesses of blads sections whic 
have special illow ances 1S I 1z¢ 
, . 1 , 
clevation enabies the patternmakcr t 
test the accuracy of tl main Wee 
boss sweep, sect n pieces i | | ( 
templates before sending them to the 


foundry 
The 


able curved construction 


pitch ptece consists of an adjust 


It has a strong 


wooden base, with right-angled uprights 




















1921 


May l, 


supporting an inclined rail, usually made 
of teak or mahogany, the whole piece 
being firmly bolted together The rail 
is so mounted as to correspond with 
the pitch, that is, its upper face traces 
a portion of the helical curve, at a 
known radius of the propeller to be 
manufactured. The radius of a pitch 


piece depends upon the diameter of the 


screw to be constructed, and it is ad- 
visable to have a stock of pitch pieces 
with various radii. 

In adjusting the inclination of the 
rail it is necessary to use a common 
factor of both pitch and circumference; 
this factor is usually 1/6, because thus 


the radius cuts off a segment containing 


approximately a sixth part of the total 
circumference. Thus, if the pitch be 
12 feet, the rail will rise 2 feet in 
moving round 1/6 of the projected cir- 


cumference of the pitch piece; 


by 
ot 


this 
of a 
about 1/3 of 
to 


inclination 1s adjusted means 


height 
off 


square of a 


pitch, at d 


set 


marked according 


above factor The length of the rail 
is usua 1 little more than that of the 
pitcl diameter; for example, if the 


feet, the rail will extend 
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sagging or warping, and the striking 
edge is notched or toothed to mark the 
position of the sections on the bed 

notched for zinc section pieces, toothed 


for wooden section pieces \ bracket, 
fitted with a metal roller, is attached to 
the board, the roller running upon the 
rail of the pitch piece worn rollers 
must never be used as they cause small 
but troublesome variations in pitch. The 
striking edge is usually 1/16 inch iron 
or muild-steel plate and great care must 
be taken to insure that it is absolutely 
radial to the center of the spindle. In 

















from 10 to 12 feet, allowing ample bear- 
ing for t edges of the mold as may be 
noted Fig. 9 
li i la i iy \ ge pitch t can 
be a l ict di is the vanation 
is fr t tollowing edge, or 
: , . A FIG THE LABORATORY IS FULLY EOI 
from 1 t ti lt the former, the sea Rinne : - 
ENTERING INTO THE CASTINGS AS 
linn ( i usually lies along 
| oii 1] aa 1, , 
t ( thre Na le, and this p " nstat s ¢ ter ne i 
ted on . | : if 
n Ste on the pitch piece; I ’ ‘ R ft fy 1 the cent 
the latt 1 supplementary sweep board all 1 4 P ‘ } 
- ( il I atig 
| _ ' hoor t the nin¢t , 
{ main ard at t pom ¢ parallel to the , In such 
‘ } > e 
\\ ! r Lor evINs i S , 
ere i 1 begins, may be used es a . ' ‘red thicl 
: : 
ining on a supplementar 1ece 
ri i uppiementary pitch = piec ess ic iced between the sweep and 
) sser radius ) wise the b ff, ' , : 
of lesser radius. therwise the bed of e ar of the bracket which works 
the mold must be knifed away or built the snindk 
nm wenlatec tt | an i . , 
up by templates to the required pitch The top of the sweep should bi 
The sweep shown in Fig. 8 is the 1ade quite parallel to the striking edge 
piece Of apparatus which generates the so that a spirit level may be used when. 
Table | 
hwat Pp nttee af t T 1 
Physical Properties of Bronze Used for Propelle: 
m t 
Type of Ultimate strength pounds EF! per 
bronze per square inch cent in 2 ches Microstructt 
| 89.600 to 94,100 2 5 ill beta 
2 RI OO to 85,100 5 1 a beta 
3 73.900 to 78.400 iipha beta 
4 71.700 to 76.200 nie thet 
5 67,200 to 71,700 ; i i beta 
helicoid surface. It consists of a board _ bolti: t arn 
to which a metal striking edge is fixed. at right les spin 
i 
and extends from a spindle representing dle. Sometimes that 
the propeller axis The board revolves is, it it e torms an angle of | 
around this spindle to a distance about than 90 degrees with the axis of the 
r : - . a L e ’ ’ ie in| 
» inches beyond the rail of the piten screw looking aft. This drop is designed 
piece; this extra length of 6 inches to shorten the leneth of shaft betwee 
y - ] ;. ' ’ 
gives additional leverage to the mo'der. the propeller and the ship’s contour 
[he board is suitably reinforced by a_ so that blades of large radius can work 
strong girder of hard wood to prevent at safe distance from the curve of the 





r* 
353 
stern In such Cascs tI swee] s] yuld 
have i corre ( vy inclination so 
that a conica re sur r Ss gene 
ated. The drop of the sweep ivy b 
tested by thy s¢ t a spirit level s p 
ported on a wooden templet cut to the 
ngle ot t 
lhe special \¢ ) I the boss < 
not si | lt rey nt tie nished cot 
tour of the s, because it would be 
impossi le te ist such a shape without 
risk of nd the metal Phe 
trik cage ( not metal and 1 
tted with a ‘ tooth which cuts 





IPPED FOR ANALY NG ALL MATERIALS 
WELL AS THE RESULTING ALLOYS 
, f the 
P tof the 
ic the ( 4 pro 
vick | or ad ( ] rk } 
It sl ld be ted that t t t the 
ird t i ‘ t maximum 
radi s 
eSsecth pried ther | 
c sheet or f ‘ dimensions 
ire determinalle drawing, but 
ertain important Tie ive t 
be mad mm I shrinkage 
machining distort 1 thin edges 
The flange patt erns blades ly 
It is made d and = resemblk i 
egment I i | here based na 
thick dis Lhe le 1 ire 
ut awa is ( ed al itte Is 
made it] ‘ nce for machi : 
i d shr | 
Pitch temp!at 1 ed for correcting 
; es ‘ if lis r ‘ ‘ . 
1m Variatho d t iwa I 
building u | tructed on 
{ ] nei that tiie | al rl 
rcease tron t ere! t the 
enter whe , OH) degre 
\ spirit leve sed test their position 
n the bed of the 1 d Pilt and fillet 
templets of wood for the yrrect build- 
ing up of tilt, designed to facilitate the 
flow of water from the root face of a 
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blade. or for the cutting away of fillets 
where the blade meets the boss, or 
hub, are made to the radii of curves as 
given in the design print The radii 
of fillet curves are least toward the 
edges ot the blades and greatest to 


ward the center lines 


Large propellers are always cast with 


cored bosses ‘he dimensions of the core 


are fixed by the patternmaker, and the 


sweep of wood is constructed to 


enable a suitable core to be struck up 


fect in diameter 


solid 


Propellers of less than 5 


are usually cast with bosses. The 
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plate in exactly 


to the bed 


ment of the molding 


the same re.ative position 


is easily accomplished 

All molding designed so 
as to be lifted The 
accuracy of pitch in a mold is seriously 
Into the 


scre wed 


plates are 


quite rigid when 


affected by a springing plate. 


center of the molding plate is 


spindle furnished with a strong 
bracket the 
as well as a strong metal ring or collar 
fitted hold the 


boss board, and a revolving cap, complete 


a steel 


metal arm to carry sweep 


with a securing screw to 


with pulley wheel, cable and_ balance 


Ve 
ALD 
; 4 i 


Ki] 
Wal al 
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molding plate and on its edges. These 
indicate the center lines of the blades 
The spike is then removed. 

The pitch piece is fitted round the 
molding plate at the known radius, and 
the roller of the sweep is adjusted 
to run centrally on the rail, while the 
center point of the pitch piece, distinctly 
marked in the pattern shop is so placed 
as to meet the extended radius of the 
center line of a blade. The pitch piece 
is then clamped or securely weighted 
to the floor. 


projection of a_ blade 


“8 
A ad 


ast ii 


A fore-and-aft 








core tapers from the bottom of — the 
inold upwards, that is, in a= direction 
opposite to the taper ot the nished 
shaft hol [his core is made as small 
as conveniently possible and tapered up 
wards to facilitate the tlow of metal to 
the blades Lightening chambers im a 


boss are, if possible, to be avoided, be 
cause they prevent the adequate feeling 
of the metal to the blades 

For molding a solid propeller a cu 


cular cast-iron molding plate 2 to 3 


inches thick, is first chosen, of a radius 
about six or seven inches less than that 
of the pitch piece to be used with tt 
and about four to six inches greatet 
than the radius of the propeller The 


mounted on a permanent 
the bed. By 


irons to the bed, 


plate is then 
bolting 


so that 


foundation called 


three or four L 


the plate fits between them, the rep'ace 


FIG. 7—MOLDING THE BLADE BED 


weights to support the weight of the 


shown in Fig. 8 
bolted to the 


SW eep 
The 


arm so that the leading or 


sweep 1s spindle 


forward side 


of the striking edge is exactly radial to 
the axis of the spindle. The sweep ts 


then adj usted with a spirit level to assure 
of its being quite horizontal, or at what 
’ 


ever angle the drop requires 
Find Center Line f Blades 
\ suitable iron spike is then screwed 
po nt dow! ward to t] e end or the 
sweep, and a circle is traced with it 


1 


n the floor plate which has been chalked 


The 


tour parts, 


ver for the purpose circle is 
carefully divided into three or 
number of blades, using 


The 


plainly 


according to the 


a large pair of compasses radii 


extending to these points are 


tarked on the upper surface of the 


is now outlined on the plate, round one 
»f the center lines. This is done by 
using strips of wood cut to the half 
length of sections These are held from 


the striking edge to a set square placed 
m the center line and marked to the 
height of the bed mold. A_ plumb line 
hung from the striking edge gives the 
projected outline on the bed plate. The 
edges of the mold are allowed four to 
seven inches around the blade projection, 
and this final outline is marked with 
chalk Ample allowance is thereby at 
forded for the seating of the cope, and 
for the overlapping of wide blades, The 
final mold area is templeted with iron 


rods so that the remaining blades can be 


easily marked out 


The actual building of the mold fol 
lows the usual practice of brick and 
loam molding The bed molds of the 
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| 
C | | 
Revolving Cap Seotin 2/\ 
ao for Head | 
cst. Mold j 
+4 oe 
Roller Vin Tooth Striking Edge 
‘ |Be/ance \ 
yuger \ | |\Loose 
Tooth \ || | Co//ar 
\ | 
ee « Core PrinF-Y} 
pe — i BSracker 
—_ a a — 
+ Tip Notched Striking lige Spindle Suicie 
FIG. &—TYPICAL SWEEPS, TO THE LEFT—BOSS BOARD, TO THE RIGHT 
blades are built up successively, moving perature of the drying’ ovens. If 
the pitch piece as required. The bricks the heat be too high the surface of the 
should not be closely packed, but left wet loam hardens rapidly into a_ crust 
fairly open so that the loam may dry which must crack excessively tu permit 
more quickly. The nature of the loam the steam from the moist loam beneath 
is an important point. Its behavior to escape from the mold The first 
depends largely upon the amount of drying, while it should be thorough, is 
clay constituent in the sand from which of less extreme heat than the second or 
it ts made. The loam must be kept third drying. It is found economical in 
as open and porous as possible. The foundries which contain two or mort 
blade mo'ds are thus built and roughly ovens to use one of them for moderate 
struck up with loam facing, provision drying, and the other for higher tem 
being made both for the runner and _ peratures. 
the necessary test bars. Generally the mold is withdrawn from 
The runner is molded in loam also, the oven after one night of drying but 
a piece of gas barrel being used as a Sometimes two nights are allowed for 
pattern. A stock of tubes of varying Very heavy molds. The mold is then 
lengths and diameters, covering a range ‘ePlaced exactly in its original position 
suitable for the largest to the smallest On the floor plate, and the pitch piece 
propeller, is held in the charge of the ' adjusted. The surface of the mold 
foundry storekeeper. The runner lies Will be found to have cracked and ex- 
horizontally below one of the blades, panded in drying. To eliminate this the 
opening on the bottom of the boss, Sweep is swung over the surfaces of the 
while allowing ample room for the core- mold until the roller of the board runs 
print. Its vertical portion is built up ¢venly on the rail of the pitch piece. 
outside the mold, and it is provided Thus a helical incline is produced, true 
with a suitable dirt trap. The mold of [© pitch. The correctness of this pitch 
the boss is roughly shaped with a hard- must be tested by pitch templets before 











wood templet. any further building is proceeded with 
The mold is then removed to an oven The section pieces are now fixed in 
where it remains until sufficiently dry their positions, the point where they 
for proceeding with the second course intersect the center line being marked 
It is important to control the tem- on each of them They are secured 
—_—-- i i ae a — ——— 
Met/ Oo 7 Of Ad j% >) WwW - rc 7 F-/ECCE 
YS/N?G & AS Cerereast rg 
Foc tor Yec Sec 
Kars { 
og \- “T Sect > 
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Se? Sguere Circumference Io 
| 6} | 1 
' ~— 4 
Caecit a= _1___jis 
| | Radius at Tip 
\ 1 | | 1 | | = sata 
Rail of Pitch Piece \ ZS ee ' / Diagram fo lilustrate Pitch 
Extended fo ¥ of —*\. | | 8 P increased ef /railing £a9e, 
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‘ | 7 a A Demearcosion 
reg 2 2 
i. a, Se 
FIG. 9—-METHOD OF PITCH PIECE AND DIAGRAM ILLUSTRATING INCREASE OF 
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vertically by nails or wooden brackets 
Pieces of we cat to the casting thick 
ness of tip are fixed against the tip 
section The outline of each blade is 
now marked out round the xtremities 
f the section pieces 

The blade pattern thus formed by the 
section pieces is led in with bricks 
and dry sand slightly rammed = and 
hnished off with smoothing — trowels 
Sometimes the pattern is lightly brushed 
with water to harden its surface, and 
then the whole is freely sprinkled wit’) 
powdered plumbago or parting sand 


eS a 
soins Mid-Western Foree 


_ a. o 


1 
ic@mMons 1OT 


the last seven 
vears assistant purchasing agent of the 
Northway Motor & Mfg. Co, recently, 
resigned to become identified with the 
Mid-Western Sales Corp., 209 Chal 
mers buildin Detroit, as general sales 
manager, Mr. Clemons, through his 
long association with the automotive 
industry, is widely known. The Mid 
Western corporation wil] handle a line 
of nuts and bolts, piston rings, screw 
machine parts, forgings and castings 


Spanish Firm Orders Large 
Annealing Furnace 


The Electric Furnace Construction 
Co., 908 Chestnut street, Philadelphia, 
has secured an order from the Socie 
dad Espanola De Construccion Naval, 


Madrid, Spain, for a new design of elec 


trically heated car type annealing fur 
nace for heat treatment of large stecl 
ingots and forgings 

The furnace, it is said, will be the 
largest electric furnace yet constructed 
for this particular class of work It 
will be designed to heat a charge of 60 
tons of steel to 1700 degrees Faly 
every 24 hours 


Commence Construction 


of Pump Plant 

\ new foundry has bee started at 
Ville la Salle, near Montre il, Canada 
where castings wi be made for the 
manufacture of oil fuel pressure pumps 
transfer pumps, service pumps, for ba! 
last and fresh water, turbine driven 
circulating pumps, air pumps, feed 
pumps, et This plant is being built 
by G. and J. Weir, Ltd., a firm incor 
porated in Canada For the past 
twenty-five vears, pumps of this make 
have been imported from Scotland, and 
since 1918, a Canadian subsidiary has 


imported the parts and assembled them 
It is planned 
to employ about 50 molders to furnish 


on this side of the water 


the castings formerly made abroad. 











Yellow Se “ap Is Useful In IF oundry 


The Exceedingly High Quality and Purity of Copper-Zine Alloys Which Have 
Been Subjected to the Cold Rolling Process Renders the Metal 


of Peculiar Value to the Brass Founder 


BY R. R. CLARKE 
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there can be no good ture rises beyond a normal: limit, zin 


excessive tempera- escapes in increased quantities so that 
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be modeled from plast:c modeling 
clay In 
tached to a 
board, 
letters 
modeled ‘\ 


duce unique effects by 


this case, the clay 1s at 


1 


board, such as a drawing 


and the entire name plate, 


ornamentation Is 


modele: 


and all 


skilled can pro 
exercising h's 
imagination in making such 
T he 


ly, al d a 


plastic clay can be molded direct 


white metal pattern made, 


which when chased and fitted, makes 
a master pattern from which brass 
patterns can be cast The letters and 
nunibers sed with wooden patterns, 


can be obtained in a variety of styles 


fr ee ta 
etters to 


Attaching L 
and Aluminum 


He wish to get information rega 
tri the best methods f attaching p 
tern letters to iron and alumimum pat 
terns. We have tried several ways 
but have not met with any qreat 


other additional parts 

patterns of alwmirnon will { fire 

well pin? We | 

method of soldering these on, but 
familiar with the proces 


Pattern letters and numbers general- 


Scorvuw@'s oF a 
ws a 


are not 


ly are attached in their places by 


strong. shellac The surface of th 


pattern, whether iron or aluminum has 
to be filed o1 scraped smooth hetore 
t'e shellac is applied letters also 
frequently are fastened to wooden pat 
terns by small nails In the case oi 
ron patterns, brass ietters can be used 
and these = are easily soldered to the 
patterns It hella has failed to 
hold the letters on aluminum pat 
terns, a mixture of halt shellac” var 
nish and rubber cement may be tried 
The most satisfactory manner o1 put 
ting letters and numbers on aluminum 
patterns is to cast them in place 
Losses and othe: parts can te 
soldered to aluminuw No acid or 
other flux ts ect ry The soldet 
nn can be done with pure tu Vhe 
aluminum should — be leaned and 


ited to the melting point 


of the tin, then the latter should be 
coated t aluminum by rubbing, 
usin n aluminum soldering tool, not 
a copper one The rubbing is ne 

iry t ratcl i i\ the filn iro 
the ] um Surtaces Decatst this 
t n prevents the solder from lherim 
\fte the irts to be oined have 
hex tinned this ma CT the can 
be sweated together it place of tin, 


Chere 
and it 1s 
than to at 


solders may be used 


the sc 


S| 

aluminum 
are manv of available, 
better to 


tempt to make them 


purchase them 
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Melting Monel Metal 


contemplating casting Monel 


metal and would like to have informa- 
tion about the fluxing ageits to use. 
lt'e antend to melt the metal in pit- 
fy furnace Any wmformation you 
ay * able to give in regard to the 
elting, fluxing and deoxidizing of this 
netal will be appreciated greatly. 

\ Monel metal requres a higher 
temperature to melt it than bronze, 
the most important point is to have a 

urnace capable ot reaching this tem- 
perature, and it should do this with 
i reasonable amount of speed; othe 


wise, the metal will have to soak in 
the fire so long it will be spoiled, and 
o fluxing avent ] roduce good 
astings 

Some melters rei¢ i flux ot two 
irts fluors ( one part lime 
ixed, using 2 per cent in melting. It 
+s essential to melt the metal quckly 


ind because of this, solid fuel furnaces 
are not aS Satisfactory as gas or oil 
red furnaces in making castings ol 
this metal electri urnaces also are 


suitable for the rpose Magnesium 


can be used as the deoxidizing agent, 


though the writer personally 


deonidizer Ss 


preters 


suitable — for producing 


opper castings, of high electrical con 
ductivity, a number of which are on 
the market For making the molds, 
isc a sand of high fusing point, such 
as silica sand for a facing and mix it 
in a manner similar to a steel facing, 
that is, with China clay and molasses 
to give the proper bond The molds 
will be more. successtul if they are 
dried 


’ 


Protecting Cores from 


Phosphor Bronze 


j ‘ ’ fy ; 
4 j ric fits tir 
‘ ‘le ‘ cl / a 
viure f 
; 4 ‘ ti Py 
The alle ) v sed robably 
phosp or b 1 p! ispho ized 
etal Se h Oy, ( enetrat 
d soak nt ore i lant 
similar to t t! ] ot of cours 
the same degre \ good cor st 
ssess pert ytlity t oO irati 
or} d ‘ . me 1 t 
ts the st escape idily and 
the eta ollo s U Vv ( oO ( 
¢ th ri dit 1 t 1 | the 
COTS Is Nn cle ‘ hs tr ture \ 
sing fine sand mixed with ‘ 
oarse, then it will blow The alter 


native is to put a coating on the out 


side of the core that has no pores 


into which the metal can 


seep. Plum 
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bago is the material generally used by 


found:ymen, but it will have to be 
thicker than the usual wash. If 
plumbago is sed, give the core a 
coat and dry it as usual, then rub the 
surface with a paste made of plum- 
bago and molasses water, and polish 
it The steel founder uses a creamy 
wash of silica flour and some ad- 
hesive to < it his cores, but silica 


flo has been known to produce 
spongy phosphor bronze castings. Try a 
coating of the best plumbago the supply 


give, and mix with dilute 


soda, instead of the cheap 


molasses carrying sulphur dioxide. If 
this fails to gct aluminum ce- 


work, 


ment, dilute with water to a cream 
’ 


and apply. 


Propeller Blades Break 
in Service 
rather 


mntered a 


We 
pc udta? 


lateiy have en 


th manganese bronse 


cific wily wi 


propellers. We have been casting wheels 
from 26 to 44 inches diameter, with 
3 blades. One of these we have been 
called upon to replace twice on account 
jf a blade breaking off, although the 


has 


VOyay: 


the propeller 
during its 
Hie 


reimaintwug 


vessel owners contend 
obst? uction 
the Panam 


break off the 


struck no 
through 


tried fo 


haz 
blades 
unable to do s 
could 


your 


canal. 


on this wheel, but were 
etther hot er cold Tae 
We 


to the cause 


only bend 


would like suggestion 


this difficulty 


them. 


In view of the fact the remaining 
blades bent but did not break it would 
appear there can be no criticism of 


the metal. 
Was 


root of the 


his brings out a question 
the 
off ? 


defect in 


broke 


any hidden 


blade 


there 


which 


Such detect might have assumed the 
form of a tine hair crack. Study 
vhether the location of the risers on 


these castings favors two blades at 
the expense of the othe \ssuming 
there was no defect consider whether 


S poss ble for a have brok 


olf the blade, instead of bending 
t With a manganese bronze of 
high elongation it seems improbable 


have any ther 


ltect t in to re! the blade \ 
retul investigation ot the break 
vould show if dross was present at 
it point even break was 
snoot ed ove D Vate eTost! We 
ire nable © do more than offer 
suggestions is tire possible causes 
the break and not being in a pos 


tion to scrutinize the broken casting 


ind watch the process of making sim 


iar castings. this is largely guess 
work Che truth can only be found 
by i aretul tudv of all the factors 
in the case 











Rigging for Speed in Blower Work 


Precision Requirements Met by Molding Equipment Combining 


Accuracy 


with Quick Operation— Peculiar Problems 
Solved in Casting Turbine Rotor 


BY HERBERT R. SIMONDS 





HENEVER any one 
machine part is to be 
made over and over 
again, its production 
immediately introduces problems 


which are not present in smali 





quantity work. These problems 
in connection with quantity pr 

duction have been largely respon 
sible for the advance in foundry 
practice in this country. An ex- 
ample oi efficient repetition work 
ui connection with the production 
ef equipment which depends for 


fts success on precision is noted 





at the foundry of the Coppus 
Engineering & Equipment Co., 
Worcester, Mass. 

This company makes power 
plant specialties of various kinds 
but its chief product is the forced 
draft blower shown in Fig. 1, 
which consists essentially of a 
steam turbine runner and a fan 
mounted on one shaft with the proper 
housing, and attachments. Almost ail 
of the parts, including the casings, the 
fan, and the turbine runner, are made 
in a modern foundry which has just 
heen completed within the past vea: 
The tan blades were molded by hand ut 
first, and a good molder, in a full d: 
would turn out six complete molds 

The construction of the particular faa 
mm question does not readily lend itseli 
to the use of a match plate and for th 
reason hand = production of molds was 
allowed to continue longer than it other 
wisc would have been. Last fall, a new 
superintendent was placed in charge of 
the plant and the question of fan blad» 
construction soon came under his atten 
tion He felt that match plates could 
he made and that much time could !x 
saved through this method of moldine 


Consequently he set to work to make a 


plate in the regular way. A periect 
mold was made and the halves separated 
a %-inch by strips \ casting thea 


was made, but it was found that whil. 
separating the mold %-inch gave ap 
proximately % inch thickness of met 
on the fan blades which are relatively 
flat with respect to the mold, it gave 
scarcely any thickness to the metal on 
the nearly vertical surfaces between 
the blades. In fact. the design of the 
six blade fan is such that in drawing the 





FIG. 1—CASTINGS FOR THIS COMPACT UNIT FORM 


“ cia amas Ty plate firmly on the machine 

Approaching the machine 
from the front, a track was 
built to provide for a small car 
used in handling the flask be 
fore and after molding. Di- 
rectly below the pattern and 
concentrically with it in its po- 
sition in the frame, a pneu 
matic cylinder was embedded 
in the floor of the foundry in 
such a way as to operate a 


evel plate up and down as de- 


sired The plate is shown in 
the illustration, raised some 6 
or 8 inches off the floor In 
molding, the operation is 


briefly as follows 

rhe pattern plate is swung 
i1to) =6position with that side 
ot the pattern uppermost which 
it i9 desired to mold Con- 
sider, first the cope With the 
cope hali of the pattern in 


HE PRINCIPAL PRODUCT OF THE FOUNDRY ; 
position, the cope flask, shown 


pattern the lower edge of one blade will at B, Fig. 2, is set on in the reverse 
harely pass the upper edge of the ad of the position which is shown The 
jacent blade. To overcome this, thin cop- cope flask is liberally barred with per 
per plates were fastened on the match forated plates, which serve to support 
plate t. form the vertical surfaces be the sand forming the face of each blade 


tween the blades which could not be 2d provision is made for the hub 


cast in the usual manner Having once COFe With the flask set and clamped 


secured perfect match plates, the next ‘t© the pattern plate, sand is tucked in 
question was to facilitate their use su about the blade portions, and rammed 
A special] sand mixture composed large 


ly of No. 1 Albany is used 


When the mold is rammed, it is 


as to gain the maximum benefit 
A special molding machine was coxa 


structed as shown in Figs. 2 and 3. The ere ae h tl as alee 
plate with the two halves of the pat rita En ee eee 

the flask and then the pattern plate 
tern was mounted ina frame in such a fame with the completed cope mold 
way that it could be replaced with othe: firmly clamped in place is swung on 
plates when different designs were d: its axis through 180 degrees. \The 


sired The frame, as shown in the il cope now hangs suspended beneath the 
lustration, is swung between two solid plate 

cast iron brackets extending up from a When in this position, a small cart 
concrete base in the floor of the foundry with a hole in the center of its plat 
Thus mounted, the plate with this fram form large enough to pass the small 
is free to revolve about a horizontal circular plate of the pneumatic cylinder 
aXIS \t one bearing, the one shown at through it, is moved into position under 
f in Fig. 2, a hole was cut through the completed cope The small cit 


on the top of the journal box and a_ cular plate which, as has been de 
pin inserted fastened at its upper end — scribed. is adapted to be pneumatically 
to a strip of spring steel as shown. raised or lowered, is then raised up 
This pin, through the spring action of through the opening of the cart plat 
the strip, presses on the shaft of the form. A square board or skid as large 
frame. Holes were drilled in the shaft as the outside diameter of the flask is 
at points directly under the pin, so that then placed on this circular plate and 
when the plate is in a horizontal posi- the two are brought gradually up by 
tion, the pin drops into a hole and the air cylinder to press firmly against 
holds the rotating frame and pattern’ the lower surface of the cope. While 
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ALUMINUM FANS ARE MOLDED BY AID OF A SPECIAL MOLDING MACHINE 
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exactly the same as that 


except the opposit« side 


an air hose. 

closed, and clamped 
iring 

equipment not only 

ate work but it has 


lug tion 

















\ ROW OF SIX TIPPING 


is important that the 


umlatt piston 


turnace which has 

per charge, and 

nd controlled by FIG. 6.—-THE FANS HAVE A SMOOTH BLADE SURFACE WHEN THEY ARE 
pyrometers these furnaces made TAKEN FROM THE MOLDS 
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which, because of the design of the 
runner, must be set extremely close 
together. The turbine of the standard 
blower has 220 buckets and these not 
only must be evenly spaced throughout 
the circumference of the runner, but 
each individual bucket must be care 
fully adjusted so as to give the cor 
rect flow lines to the steam Che 
necessity for careful balance in both 
the fan and the runner may be under 
stood from the fact that it is common 
to have these blowers develop a 
maximum speed of 4500 revolutions 
per minute. Because of this speed it 


also has been found necessary to have 





the weight of the fan approximately 
balance the weight of the runner. 
In casting the runner, the buckets 
are first placed in notched iron rings, 
F, Fig. 8, which hold them accurate 
ly in position. These rings are then 
built up with spacers, and the whole 
clamped together to form a= single 
heavy ring which corresponds in size 
to the outer portion of the pattern. 
In Fig. 8, the pattern is shown at 
G. The casting after it has been 
taken from the mold, and the support 
and 





mies * ing rings removed is shown at £, 
in the foreground at is the casting 


FIG. 7 THE EXTRA METAL OF THE RISERS IS CUT OFF BY HAND before the rings have been removed 
At the right are the rings and loose 
here they go to band saws where the tending through the wall of the foundry parts which go to make up the bucket 


gates are sawed off, and later to a At &E, Fig. 8 is shown the turbine’ supports. The built up ring containing 
sand blasting room Fig. 7 shows runner casting as it comes from the the buckets is used exactly the same 
this operation The saws used are mold. Producing this casting con- as a core would be used in_ the 
standard band saws and the operation stitutes an interesting foundry job. process of molding. That is, after 
is quick and _ simple In the fore- The main portion of the runner is_ the mold has been made, this ring is set 
ground of Fig 7 some of the casings cast bronze, but the buckets which in place in the mold and the buckets 
used in the blower are shown. These are shown in a double row surround- are so arranged that from each a 
are cast iron and are made in one ing the runner are of a special non- dovetail end projects out of the ring 


end of the foundry which is devoted to corrosive alloy which is drawn to shape’ holder into the space which will form 
iron work The cupola for this de- and cut. The problem has been to the cast bronze body. It has _ been 
partment is located outside of the produce a firm bond between the found necessary to use a horn gate 
foundry proper with the spout ex- bronze and these small alloy buckets, as shown in the illustration. In_ this 





FIG. 8-—THE BRONZE RUNNER IS CAST AROUND THE BASES OF OVER 200 BUCKETS ARRANGED AROUND ITS 
: CTRCUMFERENCE 
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the 
in the mold without agitation and en- 
bucket so as 


effect 


way, metal is carefully raised up 


each individual 


the 


velopes 


to make whole in a single 


casting. 


Other castings entering into. the 
complete blower are made along more 
usual lines. The fact, however, that 


the product of this particular foundry 


is almost wholly made up of repeti- 
tion work means that the entire plant 
operation differs materially from that 
of a general jobbing foundry. Stand- 
ard patterns and core boxes are used 
from one year to the next For this 





ESTS on two new types of 


electric furnaces developed by 


the Ginerai Electric Co. for 
meliing nonterrous metal are 
said to show a metal loss for yellow 


brass of less than 1.5 per cent, and less 


han 0.75 per cent for red brass. It is also 
claimed that the thermal cfficiency is high 
and that the expense for refractories and 
electrodes is reduced to a low value. 


These 


two 


furnaces have been designed in 


sizes, a 1500-pound unit and a 50- 


pound unit, both of which shown in 


the 


are 


accompanying illustrations. Either 


metal 


melt 


will practically any requiring 





rHE ROOF 
LEGGED 


OF 
SPIDER 


THE 150% 


POUND 
SUPPORTS 


Smothered Are tor 


FURNACE SWINGS ON A BAR 
THE ELECTRODE 


THE FOUNDRY 


reason, much greater care in design is 


warranted, than where a _ pattern is 


used only occasionally for a few cast- 


ings each time. 


The foundry is a brick building with 


windows and a monitor roof 


| 
large 
with overhead 


blocks, 


extends 


and is equipped mono 


and an_ industrial 


from 


rails, chain 
track 


the main 


which one end of 


room to the other. This main 


room is divided between nonferrous 


and iron work approximately at the 
center, although there is no. parti 
tion There is considerable flexibil- 


the two 


ity between 


departments de 






a pouring temperature not exceeding 1500 


The 


particularly adapted for use 


degrees Cent. 1500-pound unit is 
in the larger 
wus foundries, whereas the smaller 
fitted for 


foundries, manufacturing plants and labor- 


non ferr« 


unit is better small jobbing 


atories 

Both furnaces work on the muffled arc 
principle, the main difference in construc 
tion and design being due to the varia 
tion in size and the fact that the 1500 
pound type is three-phase and the 50 
pound type is single phase. The power 
factor for both is .95 or better 

The 1500-pound furnace is said to 


ATTACHED 
MECHANISM 


TO 


BUILT TO 


CONTAIN A CRUCIBLE 





Nonferrous 


THE FRAME 
THE 50-POUND FURNACE 
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pending the work in progress 


At the 


already described, are located the tilting 


upon 


nonferrous end of the plant, as 


furnaces This end of the room ts 
shown in Fig. 4 At the left of the 
iurnaces a series of lockers or 
bins are built in for storage of dif- 
ferent metals used in these furnaces 
These metals are brought in and weighed 
and labeled as to weight as they are 
received and then stored under 
lock and key In this way, the melter 


is relieved of the necessity of weigh 


ing each piece a second time before 


uses it 


melt vellow bras ’ rin at 


1100 de- 


consumption 


t exceding 270 ki itt hours per ton, 
1x t 24 | i i vit one heat 
very hour | i i Is < rated on 
polyphase circuit Is « pped with 
electrode regulat wl automatically 
' intam the de input It has 

shi t t teel plate lined with 
tandard t | root trame 





OF THE FURNACE 
SHOWN AT 


4 THREE 
THE RIGHT—IS 
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repair of 


the 


be for inspection or 
the 

Three D-shaped muffles with the wear 
blocks, vertical 


electrodes 


lifted 


lining without disturbing elec 


electrodes and 


the 


ing cross 


comprise heating elements. 
in the muffle between the elec- 
block, the 
filled 


arc 


The space 


trode and wearing and side 


with crushed 
The 
where the cross electrodes meet 


filled 
to 


of the muffle, is 


graphite to muffle the triangu- 
lar space 
mixture of 


ge od elec 


in the middle is with a 


graphite and tar insure a 


trical connection 


The 50-pound furnace is constructed on 
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flat, de- 


graphite cru- 


the hearth is 


standard 


latter 
to 


»ome 


the case 
signed 


cible S 


the 


receive 


also found in 


difference is 


electrode and block arrangement, 


the 


peration \ 


single-phase 
ble ck, 


extends 


since furnace is for 


horizontal carbon 


embedded in crushed graphite, 


across the bottom, carrying bricks whic’) 


form the hearth Two graphite ele 

trodes extend through the roof to the 
wearing blocks, the arcs being smothered 
in the graphite surrounding the blocks 
The electrode regulation is entirely man- 


ual and is accomplished by adjusting the 





much the same principle except that in wheels on the electrode holders. In opera 
| ce) ° fe) a 
: atin © PUCK lonren 
Nnsula = X ANAM UU L€ 
WoO general types of annea y 
cd ire in use in. the 
malleable industry Doors of the 
1 cla are lifted into place 
hy a truck. not being directly attached to 
the oven a ire tho of the second 
Cl \ ( 1 | ni Fes B th 
typ ire f ned a rule, of ré 
brick held 1 ) | 1 bolted tron 
frar (st ‘ if door not ¢ hinges 
if ra 1 i t t 
f 4 . nc f , ' ted 
al | ] tr | 
' ’ ] },] ‘ 
erable 
ol 1) , +] past 
ve the la ite! t bricl p tur 
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FIG. 1—DETAILS OF SWINGING DOORS FOR MALLEABLE IRON ANNEALING 
OVENS NOTE THE CONSTRUCTION OF THE HINGE WHICH PERMITS THE 
DOORS TO SWING BACK PARALLEL WITH THE FRONT OF THE OVEN 
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tion the crucible containing the metal 
to be melted is set on the carborundum 
bricks forming the hearth 

The metal is heated by the same action 
in both furnaces The current flows 
from the vertical electrodes through arcs 
to the crushed graphite and the wearing 
blocks These arcs are smothered by 
the graphite in the muffles Thus the 


whole mass becomes heated, forming a 
heat source of large area and uniform 
temperaturt The heat is radiated to the 
metal from all directions as well as be 

ing absorbed from the muffles and the 


hearth 


Oven Doors 





FIG LIGHT-WEIGHT BRICK ALLOW 
THE DOORS TO BE SWUNG EASILY 
ON THE HINGES 

g doors were it entirely sat 
factory, mainly due to the great weight 


placed on 


two such doors, made of tirebr 
weir i t 10,000 pound Accord 
ingly it was decided to try a light-weight 
insu.ating brick \ set of two doors w 
{ ved. One of the set was made et 
tirely of msulating lIrick furnished | 
\rmstrong Cork & Insulation Co., Pitts 
rgh The other door was built half 
f insulating brick and half of firebrick 
the course of firebrick being laid on the 
side of the door exposed to the flame 
\fter each run a thin layer of fireclay 
mud was applied to the exposed surface 
f the door, built entirely of insulating 
brick, for protection against the flam« 
These doors were in constant servic 
for 18 months be fore being torn down 
wing to warping of part of the frame 
The insulating brick are in fair ane 











we have 


and also 


scrap 
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be relaid 


time 


equipping 


Most of 


pensive and can be 


from 


and is 


eacl 


five feet 


concrete 


End 





Furnace Theo 


would 


ld remain 


“ ond, 
Stance 


metal 


losses 


ter than 


the 


found a 


a probable 


several 


One 


dealers 
10-inch 


on top 1s a 


pieces 


new door frames. As 


illustrations 


the metal for 


house-wrecking 
The 


beams 


} 


uprights 


the 


broken 






¢ 


t 





currents 


1s applic 


conside 


annealing 


large 
rail apot 


bolted 


clectrode. 


and, after all the old mortar is removed, 


rable saving in 
required to close the ovens 


saving in fuel, we 


with similar doors, using only insulating 
brick. 


companying 


these is shown in the ac 
frames Is nex 
o'tained either new 


companies or 


he cross brace 


it 


to uprights. One end 
is sunk four 


ground and secured 


bricks. 


and the top of the door 







nel 


mam sources 






of the metal 


mass by 


No 
. wll 
are associated 
1 fy } } > 
i Irom above, 
} 





ntire 





the furnace could be 


— ee 
ed and 


source Oo! 


electric 











charge rhis 


ity the upper 


the lower part 


i 


heat is the 


urrent passing through 


could be 


expressed as 
itivits ‘ 


resIsuivilv of 


higher 


no tim 


4 





metallic 


t is of a large area 

ik sses are small and 
which could be de 

ner 1s alm egligible 

pth of the bath would 
lume t metal tor ] 


so de Teas 


rated in the are is tar 





generated by the cur 


can easily be 
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a steel I-beam 


ovens 


course of brick is chipped so as to taper 


upright posts 


the 50-pound 


taken care of by adjusting turnbuckles 


round until they 




















the gangway clear 


charging 


One unexpected saving in fuel has beer 


effected. This 


ing the d 
is empty 


the oven ul 


\s compar 


ioor, we 


favor of the 


higher original cost 


saved in 


furnaces, saving 


coors and 


tion of weight 


pounds per 
complished 


substitution 
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Klectricity Applied to Annealing 


Pit Furnaces Heated Electrically by Means of Resistance Ribbon Are Described 
—Pyrometric Control with Either a Single or a Double-Point 
Recorder Regulates Temperature Closely 
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N ORDER to better appre- the electric furnace is ideal and is 
ciate the present status and HE past ten years have seen a being considered in all cases where 
future yossibilities of the gradually increasing application exceptionally high grade material is 
I g ] 7 £ - 
electrically heated furnace as of electric furnaces to steel melting to be turned out. 
applied to annealing and heat treat- im the foundry. New factors are d:- The electric furnace, of the ni- 
ing steels, it might be well to con- veloping which make possible the chrome ribbon resistor type, consists 
sid Se br efly, these processes trom economic Iperati mm OF the elec trically eCSSé ntiallyv ot a strongly fabricated 
1 metallurgical pomt otf view. rhe heated furnace for annealing and for steel shell with a heavy thickness of 
term annealing may be subdivided in core baking. The supremacy of this high grade heat insulating brick laid 
: > . rco* vethod oa eating ° ~~ -efah- . ° . ° 
to three headings method of heating has been estab in three or four courses, with all joints 
t 1; . 9 : . : 9 | Comes sae ‘ -_ ’ ‘ . i. , 
First Normalizing, which consists lished m only a few cases, but thes broken The firebrick lining of the 
of heating the steel either above or pomt to a more universal use in the furnace is bonded to the heat-insulat- 
just below its critical temperature, foundry of this type of heating unit ing brick so as to produce a solid 
. . . rr “2 an ~ repot . ‘cops . re e e 
ving i herefo th 1a re 
removing from the furnace and cool Therefore, the progressive j undry rugged furnace wall of from 13 to 
ing in air This process when applied man ts eager to learn all facts re ”) inches thick The heating ele- 
S ao eo > . ¢ . . mo { 1” «oObe ati of cur ; ° ° 7 
to steel castings, relieves the casting garding the operation of such fur ment consists of nichrome ribbon. 
’ hrong . mneve - a. ree . * tele a. : , 
strains brought about by uneven cool naces, and this article describes which is exceptionally heavy and rug- 
vy v | the sting are ippec wha has been lec , hy aed sie ° 
ing when the castings are stripp¢ , vhat has been learned by one who ged These ribbon elements are dis 
nd imi s the har which las broadly expe nted with the oe ' 
and eliminates the hard spots whic has sary perimented with the tributed over the inside walls and 
make machin difficult lectrically heated annealing furnace in some cases, under the roof of the 
~ - oh nnealing ic] and baking oven non : was 
econd: Straight annealing, ree ; furnace, on insulating hanger brick 
consists of heating above the critica! which are built into the  firebrick 
temperature and holding tor a_ short lining 
' | 1 ] 1 1 + 1 ‘ 1 
rit | oOling slow! \ g reheating Steel 1c < been ¢ : 
t then cooling ) \ » cutting - eel which has een \ single length of ribbon consti 
off t! heating edium at all ig quenched to a temperature ‘low e , : 
heating medium and_ all wing enched » a temperature below th tutes each phase Where splicing is 
the material to cool with the fur- critical point, varying from 450 to os os . , 
, cia Fal ; necessary, the joint is heavily ri 
n mtinuous or semicontinu OU degrees Fahr., depending on the 7 : 
. con , ; zs : = forced and welded Che phase tet 
us furnaces, the materia passes characteristics desired, and cooling in ; ; 
; ; ; ; - minals are brought through the fur 
throuvh a cooling chamber, so that alr 1 he object of}; tempering 1s to ‘ ‘ . 
: Se . nace walls in close-fitting insulating 
the heat content of the heating turnace chiminate the strains set up in quen h , a 
: bushings to connection blocks on | 
ll is retained, economy itmproved = ing, and to render the steel more duc ‘ ; =e : 
sae : ; outside of the furnace. The phases 
und production greatly increased tile, while retaining the high tensile : ; 
: ot , nay he connected either delta or } 
This treatment is used to produce” strength produced in quenching : : 
; . the power circuit through the control 
the highe st grade o! steel castings : : TI i 
Secures Close Control panel Is type ot leating unit 
Not only are the machining qualities I yi ig 
: lie , ¢ i 
> 1 < i : ( ) > ‘ av 
of the castings improved, but the Various physical characteristics can “4S ‘ eveloped ‘St me four years ago 
xy engineers of the General + Electric 






elongation is greatly increased at on be obtained in a given steel by varying 


of the ultimate the temperature 
of treatment. Another important con- 


Co., Schenectady, N. Y. As to the 


life of the ribbon, there are furnaces 






ly slight expense and the time element 
e } 






streneth 


Third: Dead annealing, 


which have been operating for over 






which con sideration in most of these treatments 
two years day in and day out, and the 





sists of heating the charge, soaking is that while it is essential to carry 
ribbon shows no deterioration. An in- 








it in a considerable time at the tem- the temperature above the critical 

perature, then cooling in the furnace point, it is desirable to keep near the teresting example of the lasting quali- 

at a predetermined rate, say 5 or critical Any excess above that ac ties of the nichrome heating element ts 

10 degrees per hour lhis process tually required, tends to coarsen the cited in the = gun-treating furnaces 
rf which were installed by the govern- 





finished product In some types of 





is used on high-carbon alloy steel 
furnaces where it is impossible to ment at the plant of the Tioga Stee! 
determine just what is going on in & Iron Co., Philadelphia early in the 
the furnace, it is a usual practice to war. \fter operating a year these 


50 to 100 de- furnaces were dismantled, and the rib 






The hardening process consists ol 


heating the metal to above the criti 







cal point and quenching. The de 
of hardness depends on the rate 
medium 






run the temperature 
the actual critical bons were straightened, shipped to 
In Charleston, W. Va., reformed and built 





gree 
of cooling in the quenching 
The more rapid the cooling, the hard- 
more brittle will be the steel 





grees Fahr. above 





temperature as a factor of safety. 





new furnaces of a different size, 
ordnance plant. These 






hardening and annealing excessive into 
treated time is usually allowed for soaking at the naval 
consists of to be quite sure that the entire mass furnaces are now in operation. This 

to is a proof that there is no appreciable 


deter oration or crystallizing of the 





er and 







Tempering or drawing | 
of the part to be treated is up 





Paper presented at a recent meeting of the a : 
Rhy Pe . . . Bow temperature 
Philadelphia section of the Association o ron 







the tem- structure of the ribbon. 










and Steel Engineer's club The author, George From. the standpoint of 
P. Mills. is electrical engineer, the Electric ; Ty . POPE ee d i , - 
Furnace Construction Co., Philadelphia perature and time element control, ne maintenance and repair charges 
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on the ribbon-resistor-type furnaces 
installed have been negligible. This 
is the logical result of working out 


the principle and design of this type 
of It is the simplest of all 
a construc- 
No combustion cham- 
bottoms 


furnace. 


types of furnace from 
tion standpoint. 
port 
arches 
The 
solidly 
to the 
of 


bers, flues, holes, false 
in- 
roof, 


can 


whatever 
hearth, 


or double are 
walls and 

constructed, 
best 


heat. 


volved. 
all being 
insulated 


be 
to 
tem- 


advantage 

At the 
the maximum 
never going higher than 
Fahr., the firebrick 
the hanger brick, have 
of expansion nearly zero. 
a tight 


loss 


prevent 
peratures involved, 
1800 degrees 
used, as well as 
coefficient 
The result 
all me- 


chanical strains are reduced to a mini- 


a 


is furnace in which 


mum. The dining does not crack, spall 
or run. These facts are important, of 
not only stand- 
but 
to 
the 
be 
shape and 
of the 
temper- 
the 


course from. _ the 

maintenance 
lost 
for 
the 


any 


point of small costs, 
due 
to 


may 


production 
Due 
resistor 


there is no 
shut-downs 
fact that 


formed 


repairs. 
ribbon 
reasonable 
the 
remarkably 


in 
distributed 
furnace, 


over interior 
uniform 
atures are obtained throughout 
furnace. 

The 
extra 
of the 


ing the most 


that 
is dissipated inside 
the 


in 


ribbons are distributed so 


heat energy 
at 
heat, 


furnace points requir- 
main- 
the 
single con- 
heat gen- 
erated near the doors by doubling the 


back 


developing 


order to 


uniform In 


smaller 


tain temperatures. 


furnaces where a 


trol is used, additional is 
dis- 
the 
fur- 


are 


element for short 
thus 


in 


heating a 
twice 


the 


losses 


tance, 
of 
radiation 


B.t.u’s this portion 


nace where the 


greatest. 
Control 


Temperature Important 


The temperature control which is 
the most important feature of the 
electric furnace is operated by the 
on-and-off principle, that is, power is 
cut off when the temperature of the 
furnace reaches a predetermined high 
setting and is cut on again when it 
falls to a predetermined low setting 
This operation is accomplished by 
means of a thermocouple which is 
placed on the surface of the charge, 


ictuating a recording controller. The 
sensitivity of the control instrument 
is plus or minus % per cent of the 
range of the chart. If the chart of 
the instrument has a scale of from 
200 to 1800 degrees Fahr., the chart 
range would be 1600 degrees and 
sensitivity of the instrument would 
ve 14 per cent of this range or 4 
legrees 
The on-and-off principle of tem 
erature control has a number of ad- 
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vantages over the variable voltage con- 
trol in that the heating elements are 


designed for operation on standard 
power voltages—110, 220, 440 or 550 
volts on either single, two or three 
phase, 25 or 60 cycle or direct cur- 
rent. Often, excess capacity in the 
existing power transformers can be 
used to advantage in the electric fur- 
nace. In cases where additional] trans- 
formers have to be installed to take 
care of the furnace load, these trans- 


formers are of standard type and may 


be purchased to line up with existing 
ywer transformers. 

The fact that the load is thrown 
on and off suddenly will produce no 
disturbances in the line. On large 
furnaces the power is controlled in sec- 
tions so that only a small part of it 
is actually thrown on or off at any 
given instant. The usual maximum 
of a single zone is somewhat less 
than 250 kilowatts. However, the 
chief advantage of this method of 
control is that it is entirely auto- 
matic and eliminates the manual op- 


eration which is necessary in rheostatic 
or transformer tap control. 

The 
has the particular advantage of indica- 
ting the moment 


two-point recorder controller 


when the charge in 
the furnace is completely soaked, and 
in all this 
of Two ther- 
in each 
placed adjacent 
element and 
surface the 
placed 


where indi- 


importance. 


is used cases 
cation is 


mocouples are registered 
heating zone, 
the 


on 


one to 
heating 
the 


cold 


placed 
When 
hot 
heat 
tem- 
that 
the 
tem- 


one 
of charge. 


charge is in 
the 


to 


a 
furnace 


a 
ribbon its 
the its 
perature is quickly reduced and 
of the charge As 
ternperature two 


gives up 


rapidly cold charge, 
increased. 
the 


closer 


increases, 


perature curves become togeth- 


er, indicating a low temperature gradi- 


ent, the power, of course, being on 
all the time. As soon as the sur- 
face of the charge reaches the pre 
determined temperature, in this case, 
1500 degrees Fahr., the power is cut 
off. As only the surface of the 
charge is then up to temperature the 


inner mass rapidly absorbs heat from 
the and quickly decreases the 
to the 
power is again thrown on the furnace. 
The the 
more heated up to 1500 degrees when 


surface, 


temperature a point where 


surface of charge is once 


the power is again cut off. This cycle 
is repeated until the whole mass of 
the charge is up to temperature. 
On the single-point recorder, the 
time of soaking is also indicated, al- 
though not so clearly as in the dou- 
ble-point recorder. When the surface 
of the charge is up to temperature, 
the power is cut off in the same man 
ner as with the two-point recorder 
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rhe temperature of the surface drops 
rapidly, making 
the 


requires 


a steep curve to a 
where 


It 


temperature 


thrown 
little 
come 


point power is on 
again. some time 
the to to 


the predetermined value and the curve 


for back 


has a slow rise to a point where 
turned off. T 


peated continuously 


pow 
er 1S his cy cle re 


18 
short 
the 


after a 
effect 
the 


power 


and, 
tooth 
that 

the 


cooling-down 


period, the saw of 


curve is reversed, is, heating 
while 
the 
while the power is off, is not so steep, 
that heat 
losses only 


the 


up curve, 


Is on, 


steep and curve, 


indicating is going into 


Ta- 
tak 


diation and not being 


en up by charge 


Measures Te mperature of Charge 


The temperature control the ele« 
the 
charge 1 
the 


tact 


Oo! 
tric that 
tual 


measured 


in 
the 


furnace is unique ac- 
of 

the 

This 


atmosphere 1 


tenmiperature 
within accuracy 

to 
the 


charge 


of 


is due the 


thermocouple. 
that the 


furnace 


n 
the and 
furnace are brought to temperature by 
radiant heat. In_ the 


furnaces, the charge 


electric 


is dead and 


case of com 


heated 
being surrounded by rapidly mov 


bustion 
by 


ing gases which necessarily require a 


1s 


high temperature’ gradient between 


the moving gas and the charge. In 
the majority of cases the thermocouple 
of the combustion furnace is located 


so that hot gases impinge on it, and 
the temperature of the gas, and not of 
the this 
reason, upon 
the 


charge, is recorded For 
it 
installation 
to 


at 


is often necessary 


of electric fur 
the 


which the work is 


an 


nace reduce apparent tempera 


ture treated. 


An interesting instrument, known as 
the rate-of-change controller, has been 
developed in conjunction with electric 
that 
extending over a period of 


furnace work, so an entire cycle 


144 
be automatically 


the 


hours 
or longer 


trolled. 


may 
When 


controller 


con 
rate-of-change 
the elec 
ball-bear 
ing steel; carbon, 0.90 to 1.10 per cent; 
1.15 to 1 the 
entire operation after closing the con- 
trol at the the 
cycle is carried automatically 
On the furnace it 
templated 


using 


in connection with 


tric furnace, for annealing 


chromium, 30 per cent, 


switch beginning of 


out 
1s 


mentioned, con 


bringing the charge and 
to 1440 
so that order 
48 hours, it 


rate-of-change 


Fahr 
to get a 


necessary 


furnace degrees 
18 
soaking 


to 


up 
hours, 


in 
in 
of is 
the 
to begin operation 66 hours after start 
The of 
instrument automatically 
at 10 de 
grees per degrees 
Fahr. 


period 


set instrumen 


ing setting 
the 


reduced 


up. temperature 


is then 
rate of 
the 900 
During this 


the 


a uniform 


hour until 
reached cooling 
54 


ments are energized only a 


is 


of hours, heating ele- 


small por- 
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tion of the time, being just sufficient 
to make up the radiation losses in 
excess to what would be equivalent 
to the cooling rate of 10 degrees per 
hour. At the end of the 54-hour 
cooling period the power is automat 
cally cut off the furnace which then 
cools at the natural cooling rate 
until 600 degrees Fahr. is reached 

The character of the load of such a 
furnace as has been described is tdeal 
for the power station in that it is 
balanced and of unity power factor. 
The load factor is high and in some 
cases the heating cycle can be ar 
ranged so as to use off-peak power, al- 
thouch the most efficient operatton 1s 
on a 24-hour basis. The space occu 
pied by the electric furnace is small 
compared with that occupied by oth- 
er types, especially when account is 
taken of the space required by fuel 
fired furnaces for accessory apparatus 
and fuel storage. ‘The working con- 
ditions around the electric furnace are 
excellent. It is cool and there are 
no fumes, no dirt, no noise, 

Up to the present time, approx! 
mately 12,000-kilowatt capacity in rib 
bon-resistance-type furnaces, for tem- 
peratures of from 1000 to 1800 de 
grees Fahr have been installed or 
contracted. 

\ car-type annealing furnace for 
steel castings is installed at the Con 
necticut Steel Co., Hartford, Conn 
This furnace is 36 x 54 x 32 inches 
high and has a capacity of 40 kilo- 
watts. With a charge of 1000 pounds 
on a cold car bottom, it will come to 


Good Rigging 


URING a discussion the other day 
molder who 


the 


with an old-time 


had traveled around globe 


for thirty years or more, work- 
ing in all kinds of shops and doing all 
classes of work, the conversation turned 
to the 


foundry 


remarkable progress made in 
machine 


the 


work, particularly in 
molding. The 
when it was possible to travel from one 
the to the other without 


finding in any of the leading 


writer recalled time 


end of country 
foundries 
a machine of any description, except here 
and there a gear molding machine. In 
those days the majority of the foundries 
the skill of 
the molder and endeavor to increase their 
products through the 
devised by the molder or foreman, or of 
both Very often a that 
will into a 


had to depend entirely upon 


various methods 


combined job 


is new and unusual come 


shop, but let the pattern remain around 
for a few days and sooner or later some 
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a temperature of 1500 degrees Fahr. 
in 3% hours. 

For most efficient use, such a fur- 
nace should ‘be run_ continuously, 
which necessitates the provision of a 
cooling chamber. A furnace of this 
type, having a capacity of 180 kilo- 
watts, for the annealing of wire, has 
recently been put into operation. This 


furnace has, in addition to the heating 
chamber, a double recuperative cham- 
ber where the outgoing work preheats 
The preliminary 


the incoming charge. 


tests indicate the furnace will have 
an operating efficiency of well over 
90 per cent 
Annealing Furnace Installed 
\ castings annealing furnace of the 


pit type recently has been installed by 


the Electric Furnace Construction Co. 
at the plant of the Emery Steel Cast- 
ings Co. Baltimore The Emery 
Steel Castings Co. also has in op- 
eration a mold-baking oven 6 feet 
10 inches x 12 feet x 6 feet 4 inches 
high, which has a capacity of 126 
kilowatts The oven has an output 
of one thousand 6 x 8 x _ 12-inch 
molds per 24 hours. 


been made 
120 


hours. 


An interesting layout has 
tons 
This 


parallel 


furnace for annealing 


24 


consist of 


ola 


of steel castings per 


furnace will two 
heating chambers each 8 feet 6 inches 
x 44 On 
of the heating chambers a common ri 
18 feet 


will be 


wide feet long. each end 


wide x 
The 


= 
r 


on cars / 


cuperative chamber 


22 feet located. 


long 


castings will be carried 
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fect wide x 11 feet long, which will 
pass through the heating chambers in 
opposite directions, the cold incom- 
ing charges being preheated in the re- 
cuperative chambers by the hot out- 
going charges. <A transfer table and 
a self-contained motor driven hydraulic 
pusher are to be at both ends of 
the furnace 

On each side of the furnace there 
will he two cars preheating, four cars 
in the heating chamber and two cars 
cooling. Every car will be in_ the 
heating zone 2 hours and in each of 
the recuperative chambers 1 _ hour 
The operation of the furnace will re 
quire 17 cars, 8 in each side and 1 
unloading and _ loading. The total 
connected load of the furnace will be 


885 kilowatts and this will be divided 


into contro] zones, four in each heat- 


ing chamber. 


Two important considerations to be 


taken into account in the laying out 


ot a new turnace are: 
First, the relation of the size of 
furnace to the output. The electric 


should be loaded to capacity 


furnace 


at all times. If the production is ex- 
pected to vary widely, two or more 
furnaces should be installed to insur 


capacity operation on the ones that 


are running. 
Second, handling equipment and de 
should be co-ordinated with th 
furnace. High grade work can easily 
be handling the 
furnace, regardless of the fact that the 


itself working per 


vices 


spoiled in from 


furnace might be 


tectlyv. 


ssential im Sweep Molding 


BY GEORGE BOYS 


ideas as 
how a 


of the will be with 


to how it 


men ready 


should be made and 


certain flask could be adapted to it. Per- 
haps someone had worked where that 
job, difficult as it seemed, was just an 


everyday job, where they were properly 
equipped to handle it. 
This the that the 


time is not far off when jobbing foundries 


brings out thought 


will be compelled to engage men (as pro- 


duction engineers are engaged) whose 


duty it will be to work in conjunction 


with foundry superintendents and fore- 


men for the purpose of standardizing job- 
This position 


broad 


methods. 


call 


bing foundry 


necessarily will for a experi- 


ence in all classes of work, particularly 
in the work under his immediate super 
vision. These supervisors could be di- 


vided into various classes, for to take a 
man into a jobbing shop whose only ex- 
perience had been gained in a stove shop 
defeat the end 


would certainly tend to 


he was engaged for Likewise, a man 


could be a clever rigger in small 


his 
for advo- 


very 
still 
big jobbing work. 


work and not be worth salt in 
The reason 
cating this practice is to be found in the 
that 
entirely 
the 


successful at 


tact 
using 


positive today there are 


foundries different meth- 


results, one 


the 


ods to obtain same 


foundry being once, 


other only after repeated failures. Some 


foundries, after trying out and experi 
menting with different plans, have reached 
the point where the success of any par 
ticular job is assured, but the amount of 
time and money thus expended has been 
of 


would have been had they been able to 
This may 


altogether out proportion to what it 
use the right method at first. 
seem a trifle far-fetched, but any molder 
tell 


stories 


who has traveled around can sur- 


prising and almost unbelievable 
of failures to produce good castings at 


the first trial, and of the many and va- 
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rious types of rigging now in use at 
the different shops. One may travel the Q 
country over and find in shops devoted 
to sweep and strike work different de- _ le meeeeiaus 
vices, often of a most ludicrous character, a 0000! 

for the loam molders to work with, in- Se. ea eee. 

stead of there being some simple and 
standardized rigging. How many shops 
today are still using the same methods 











which were in vogue fifty years ago? By , 
this it is not meant to infer that the = ie ia anata 

. : 27 ' 
old-time loam molder could not and did | Ie} 





not use them to produce good work, but 
to see some of the devices attached to 
the walls of certain foundries, to examine 
them, and then to realize how unfitted 
and inadequate they are, makes one won- 
der at the amount of time and patience 
which must have been expended and lost. 
































As an illustration of the above point, 
the writer, after many years’ experience 
in many shops and after encountering and 
having to work with so many classes of 
spindles and spindle centers and_hold- aN | . 
ers, some of which were useless and 











d. 
l indie at 

















some so complicated as to require a spe- 
cial man to rig them up, finally adopted PLAN, ELEVATION AND SECTIONAL VIEW OF SPINDLE HOLDING DEVICE 
the one shown in the accompanying 
sketch. This rig has proved itself simple 
and sure, needs no wall supports what- 


head about 15 inches long, the same size pin driven in tight It was then ready 
as the body of the cylinder. These stood for the spindle, which had been finished 


ever, can be bolted to a top or bottom the test and were cut off clean and true in the lathe, cut to length and 
plate or used partly in the ground, or olid. \ little advice here would have ountersunk in the bottom to receive 
saved a lot of money and considerable center-pin. These spindles are from 6 to 


level with the floor. All that is re- ™ : 
quired is to place it where needed, level “™* 10 eet im length and have been in use 
it and make it immovable. This can be The case of a well-known engineering tor the last two years, giving complete 


done by placing it in a hole or by ram- company further illustrates this point. arreeneteree to the — who take pride 
ming a flask around it if it is to be used This company had been forced time and " knowing that their castings are always 
on the level floor. The spindle is then again to change the management of their ee to thickness and round, which, after 
picked up by the eye-bolt (see sketch) foundry, owing to the enormous losses all, is a great consideration where cast- 
and placed in the holder. If the spindle occurring almost daily. The work con- ings have to be built on top of each oth- 


has been bored to fit the taper plug on sisted mostly of sugar mill rolls and ©" 4"4 all flanges come equal and true 


casting to be other than perfectly round. and general jobbing. After the writer Open Southern Office 


When finished with, the spindle can be had been called in an investigation showed The Brown Hoisting Machinery Co., 
lifted out with the crane and taken away that some of the losses were due to the Cleveland, recently has opened a south- 
until needed again, and when brought castings cracking, being out of round, or ern office, 530 Whitney-Central build- 
back it adjusts itself. Every molder read- thick and thin in places. The cause for ing, New Orleans. The states of 
ily will realize that since there are no all this readily was seen. The spindles Texas, Louisiana, Mississippi, Alabama, 
wall attachments to adjust, or to get out and holders, with wall attachments, which Georgia and Florida will be covered 
out of plumb, his spindle is always abso- had been in use for many years, were from this office. Charles H. White is 


the holder it will be impossible for the evaporators up to 14 feet in diameter, 


lutely reliable, regardless of the number found to be so complicated and ingenious in charge. 


of times it is removed as to almost baffle description, yet they nese 
is bri n F d C any Makes 
All this brings back the suggestion con- had been adopted and used by men Foun ry UOompany Wakes 
cerning the need of an expert, well versed brought from outside who possessed full Lease 
in different types of rigging, acting as power to change them, but never had The Western Reserve Foundry Co., 


supervisor to a number of associated job- done so. Castings made with this sort S Clectend tes : ‘ 
bi foundri He would be i si- of rigging were irregular in f and ve —— es Oe ae ee 
ing *s. Four ve »Sl- ye ere -2Ule ) - ~ . 
ing lries U e in a posi gging . — = ove and C. H. Bradley and C. F. Meade 
tion to aid the foreman with reasons cores were so much out of round that m0) f : , . 
; é A é 220 feet on Marquette avenue N. E. 
and suggestions for and against certain to get them into a mold was almost im- 
methods, and because of his greater ex- possible. This refers mostly to the steam 
perience would be able to direct the work belts, etc. All work of this character 
along lines more certain to produce the was immediately stopped and a pattern 
best results. The writer recalls the cast- conforming to the accompanying sketch ; 
ing of two four-ton hydraulic cylinders was made. Castings were then made Wonham, Bates & Goode, New York 
in a certain foundry about three years as quickly as possible, sent to the ma- City, agents for the Whiting Foundry 
ago, which serves to emphasize the need chine shop, bored, and the top of the Corp., Harvey, Ill., the Orton & Stein- 
of these experts. These cylinders were boss was faced for leveling purposes. A  brenner Co. of Chicago, and other manu- 
first cast without a head and were lost. hole was then drilled in the center of facturers, have moved their offices from 
They were then re-cast with an extended each base (sce sketch), and a taper steel 17 Battery Place to 251 Fourth avenue. 


and the Nickel Plate railroad for 
five years at $10,000 a year, with an 
option of renewal for an additional 
five years. 
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Sand Question Deserves Consideration 


ESPITE the fact that the grade or quality 

of the sand employed in a foundry is one 

of the most important factors entering into 

the cost of castings production, in many 
cases this feature is given little or no consideration 
That material is listed as molding or core sand, as 
the case may be and that it can be purchased at a 
favorable figure apparently are the only considera 
tions that have any weight. The manner in which 
it is prepared for the use of the molders, also, is 
important and while this phase of the question un- 
doubtedly has received and is receiving more con- 
sideration than formerly, still in a great many in- 
stances there is room for improvement. 

Where the molders are accustomed to temper- 
ing their own sand and where they are familiar 
with its peculiarities, fairly satisfactory results are 
attained even with sand not particularly suited to 
the work in hand. However, the results will be 
still more gratifying if a proper grade of sand al- 
ways is employed. In plants where, for the most 
part, men have been broken in as molders after 
a short course of intensive training and where the 
sand is prepared in. bulk and distributed by men 
who are not concerned with its ultimate fitness or 
unfitness, the problem is entirely different. Indi- 
vidual judgment on the molder’s part, as to the con- 
dition of the sand, is neither expected nor invited. 
He uses the sand that is supplied to him and if on 
piecework, he accepts his discount on bad castings 
as something over which he has no control. The 
problem of furnishing satisfactory sand clearly is 
up to the executive in charge of operations. 

The percentage of bonding material and the rela- 
tive size of the grains of sand determine to an ap- 
proximate degree the classification of molding sands 
The clay content has an important bearing on the 
fusibility, bonding strength and porosity, while the 
size of the grains determines whether the sand is 
suitable for certain classes of work. A series of lab- 
oratory tests may give the chemical analysis, the 
size and shape of the grains and what percentage 
will pass through a certain size screen. The data 
thus secured will furnish a valuable index on which 
to base specifications for future shipments. 

Unfortunately, the great majority of foundries are 
not equipped to conduct elaborate laboratory experi- 
ments and while a considerable amount of research 
work has been carried out both by the United 
States bureau of standards and by private enter- 
prise, the information so far secured has not become 
available to any great extent. 

The status of the molding sand situation in the 
foundry trade today, practically is the same as that 
of the iron mixtures used in the foundry 30 years 
ago. Common sense and experience played an im- 
portant part in selecting the iron in those days and 
while the old time foundryman could not give the 
percentage of the component parts of a casting, he 
could and did produce satisfactory work. 

While an accurate and scientific knowledge of 
the properties of sand, at least in its application to 
the foundry, is desirable and eventually will be as 
common among foundrymen as analysis of iron has 
come to be, in the meantime an application of com 
mon sense must be depended upon to eliminate a 
great deal of the loss due to unsuitable sand or to 
sand that is improperly prepared on the foundry 
floor or used without proper inspection. 

















Trade Outlook in the Foundry Industry 


PRIL has brought little encouragement in the 
industrial situation. The month has been 
characterized by a waiting attitude and the 
depression has been general throughout all 
lines of manufacture and in all sections of the coun- 
try. In many quarters, the arrival of May 1 is ex- 
pected to give some indication of future developments. 
Building construction in many centers awaits the set- 
tlement of questions of employment which must be 
met at the date mentioned. 
No doubt exists that a tremendous 
shortage of dwellings is to be found 
in the cities. Even with the trend of 
population away from the large 
centers in the past few months, and 
the evident tendency to live under 
more crowded conditions. a real need for construc- 
tion is apparent. That this is plain to those foundry 
interests which derive their business from the various 
classes of domestic castings, may be noted from the 
provisions which are being made by the large manu- 
facturers of sanitary ware, plumbers goods, and heat- 


Construction 


Needed 


branch of industry have received orders for increasing 
tonnages of castings. However, many, even of those 
who are directly associated in the manufacture of cars, 
egard this improvement as merely seasonal, and few 
express confidence in its continuation throughout the 
summer as usually is expected. 

Reports from the traffic department of 
the National Automobile Chamber of 
Commerce, from factories producing 
two-thirds of the total volume show 
that in March 16,500 carloads of au- 
tomobiles were shipped and 10,000 
dirven away. This shows an increase of 63 per cent 
ever February. In March last year, 29,326 carloads 
were shipped and 57,273 were driven away, and this 
constituted a record month. An increase in the sale 
of used cars also is taken as an indication of im- 
provement. Both coke and pig iron apparently have 
touched the low point in the production curve. During 
the past few weeks the tendency has been toward 
further curtailment, but within the week of April 18, 
an apparent balance was reached in both these com- 


Improved in 


March 














ing equipment to modities and a 
maintain their slight increase 
stocks of mate- Prices of Raw Materials for Foundry Use was noted. Cast 
rials. Pig iron CORRECTED TO APRIL 22 iron pipe inquiry 
sales within the Iron Scrap has improved and 
. . No. 2 Foundry, Valley. . $24.00 to 25.00 Heavy melting steel, Valley .$12.00 to 12.50 = statin 
past two months, No. 2 Southern, Birmingham 23.00 to 25.00 Heavy melting steel, Pitts. 12.00 to 13.00 the sale of sever- 
with the excep- No. 2 Foundry, Chicago.... 25.00 to 26.00 Heavy melting steel, Chic: ago 11.50 to 12.00 al large tonnages 
. fs ll cz No. 2 Foundry, Philadelphia. 25.75 to 26.85 Stove plate, Chicago........ 15.00 to 15.50 . : “a 
tion Of sma car No. 2 Foundry, Buffalo..... 25.00 to 26.00 No. 1 cast, Chicago......... 15.00 to 15.50 gives promise of 
ac its lave Basic, Valley ine 22.50 to 25.00 No. 1 cast, Philadelphia. . 18.00 to 19.00 " ft. 
loa lc ts ave Basic, Buffalo ; .. 25.00 to 26.00 No. 1 cast, Birmingham.... 15.00 to 16.00 still further bet 
been confined to Malleable, Chicago . 25.50 to 26.00 No, 1 cast, Buffalo. ... 17.00 to 18.00 terment. Found- 
oe. Be Malleable, Buffalo 25.50 to 26.00 Car wheels, iron, P ittsburgh 15.00 to 15.50 ” aa - 
foundries which Car wheels, iron, Chicago... 14.50 to 15.00 ries making this 
make some of the Gpke Railroad malleable, Chicago. 13.50 to 14.00 class of product 
ss ale | Connellsville foundry coke... $4.50 to 5.50 Agricultural mall., Chicago.. 13.50 to 14.00 : Se 
essentials to hous- Wise county foundry coke 6.50 to 8.00 Railroad malleable, Buffalo.. 11.50 to 12.50 both nm the East 
ing construction. and South look 
One of the large for a pick up 
companies which makes bathtubs has purchased large with the next few weeks, while makers of soil pipe 


tonnages of iron and has maintained production even 
though orders disappeared and cancellations were 
prevalent. The company during the past two weeks 
has curtailed its operations to some extent, but still 
is manufacturing for stock. Although reports indicate 
that April construction figures will be far below those 


of last year, a marked increase is noted in the num- 
ber of small projects which are undertaken. 
During the past two weeks, some 


signs of betterment are noted in the 
railroad situation, although in this 
same period the idle car figures still 
give indication of the general busi- 
ness stagnation throughout the coun- 
try. Abrogation of the national agreements is taken by 
the railroads as the first step in effecting economies 
both through lowering wages and increasing efficiency 
of operation. The need for freight rate adjustment is 
preeminent in bringing about better conditions Some im- 
provement is noted in the amount of railway repair 
business which is offered to malleable foundries, while 
in the East an increased inquiry for new railroad equip- 
ment is developing. Probably the outstanding feature 
of the past two weeks has been the betterment in 
automotive manufacture. The demand for passenger 
automobiles has increased, a number of the largest 
manufacturers have resumed operations on increased 
schedule and the foundries supplying this important 


Outlook 
Brigh ter 


and fittings are fairly active, producing stock. Interest 
is evidenced on the part of foundries in the East in 
the requirements of the proposed New York-New 
Jersey vehicular tunnel. It is expected that plans for 
this tunnel, which will be issued for bids within the 
next month or two, will specify at least 150,000 tons 
of cast-iron tunnel segments. A _ reduction of from 
10 to 15 per cent has been made in the price of sey 
eral important lines of machine tools, and while orders 
are not numerous, a slight betterment is noted. Job- 
bing shops making castings for this class of manufac 
ture have been particul: ily hard hit during the past 
few months. A survey recently completed in Cleve- 
land indicates that the operations of all shops reporting 
averages 24 per cent. However, even this figure is 
high, as the larger shops report the lower averages 

A significant feature of the opera 

tions shown in the Cleveland dis 
Brass Orders trict is the increasing activity of 
brass shops. Betterment in automo- 
bile manufacture assisted non- 
ferrous foundries, and plumbing 
goods are moving more readily. Prices for nonferrous 
metals, based on The Daily Metal Trade for April 
22, follow: Casting copper, 11.75c; Lake Copper, 
13.00c ; lead, 4.25c; antimony, 5.37'%c; aluminum, No. 
12 alloy, producers’ price, 27.30c and open market, 
18.50¢ to 20.50c. Zinc is 4.85¢ to 4.90e FE. St. Louis. 


Increase 
has 
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omings and Goings of Foundrymen 


H McFADDEN, Ponca 
City, Okla., 


and for a 


president 
of 


American 


past 
number 
the 
Foundrymen's association, recently 


years 
a director of 
has 
an extensive 


started hunting trip 


which will cover New Mexico, Arizona, 


upon 


Colorado, Utah and Idaho during the 
present spring and summer and end- 
ing in the fall in Montana. Later the 
trip will be renewed in Montana and 
the party will push northward into 
Canada and its various northern and 


northwestern provinces, terminating 


eventually in Alaska. Mr. McFadden, 
who will be accompanied by his wife 
and several personal friends, expects 
to consume a total of three years with 


7 months given to the trip northward 
through the Rocky mountains to Mon- 


tana. Until last year Mr. McFadden 
had served as mayor of Ponca City 
continuously for 7 years He retired 
voluntarily at the time mentioned. 


Daniel Silvester has engaged in busi 


ness under the name of the James 
ville Brass Foundry Co., in Worcester, 
\lass 

Alexander C. Brown, president of 
the Brown Hoisting Machinery Co., 


Cleveland, has been elected president 


if the Cleveland chamber of commerce. 
Mart el 
New Orleans sales agent for the Whiting 


Garsaud has been appointed 


Corp, Harvey, IIL, succeeding J. S$ 
Darelli 

Augustus N Kelley has resigned his 
position as superintendent for the 
Modern Foundry Co., Oakley, Cin 


cinnati, effective June 1 

William 
tendent for the Monighan Foundry, Chi- 
ago, and previous to that the Barnum 


Mugan, who was superin- 


& Richardson Foundry, has been made 
uperintendent of the Mortimer Foundry 
if that 
Walter F secretary 
rer ot the Alloy 
10601 Euclid avenue, Cleveland, departed 
May 1 for a trip to South 
vill 
\ires 
( iz 
nt 
Cleveland 


ity 
treas- 
_s. 


Daly, and 


Pioneer Products 


America which 


include Rio de Janiero and Buenos 


Herington has been made _ vice 


Holbeck 
Mr 


has 


Engineering 


the 


presid of the 


Co Herington for 


past 


nuineer 


five years been mechanical 


sales manager in 


Co 


and district 
for the 
W. 


with a 


Chicago Bonnot Canton, O 


(,eorge Reese recently was pre 


sented diamond studded watch 


charm by the employes of the Lorain 


Pittsburgh Mr. Reese has 


Steel Co., 


foundry superintendent for this 


for 


been 


company 30 years, 


S. Rk. Costley, who has been absent 
from duty some months, has resumed his 
for the J. S. Me 
Cormick Co., Pittsburgh. 

J. E. Morley of Cleveland, 
Gillis Washington, 
Parker of Sheffield, Eng., have been 
elected directors of the Hadfield-Pen 


field Steel Co., Bucyrus, O. 


position as salesman 


_ 
W. E. 


of and 


of Na- 


Birmingham, 


C. Judson Day, secretary the 
Cast 


is making a 


tional Iron 
Ala., 


and 


Pipe Lan 


tour of branch offices 


inspecting the new pipe warehouse 
company in Chicago. 

H. White 
manager and placed in 
the 
Cleveland, 
cently at 
Central Building, New Orleans 


of his 
made 
charge the 


Hoisting 


Charles has’. been 
of 
office of 3rown 
Co., 


opened 


southern 
which re 


Whitney 


Machinery 
was 530 
A. O. Mortimer heads a new foundry 


known as the Mortimer Foundry, which 


recently occupied a new plant at 2443 
West Twenty-first Place, Chicago. Mr. 
Mortimer formerly was manager for 
the Monighan Foundry Co., Chicago. 
Victor T. Goggin, formerly New Eng- 
land sales manager of Fred. T. Ley & 
Co., Inc., of Springfield, Boston and 
New York, has associated himself as 


contracting engineer with Dwight P. Rob- 


inson & Co., Inc... New York. 


H. F. Roush has been appointed plant 
manager for the Shreve Foundry Co., 
Shreve, O. Mr. Roush formerly was 


foundry superintendent of the Davis Sew- 
Machine Co., ().. 
to that time was 


Platt Works 
Washburn, W. 


foundry superintendent of the 
Mig. Co., Tor 
their po- 

Conlon 
to 


ing Dayton, and pre- 


vious superintendent 


f the Iron of that city 


a. S and 
stewart 
Turner & 


Conn 


secretary 


Seymour 


rington, have resigned 


sitions and with Charles F 


have incorporated a new 
be 
Plainville, 


H. M 


ars 


company 


known as the Plainville Casting Co., 


Conn 
the past two 


Davison ho for 


general sales manager for 


Locomotive 
to that time with 


7) 


ye 


the 


Was 
Ohio 


previous 


ind 
Hay 

York, 

the 


the gen- 


Crane Co 
the 
New 


with 


ward Co., 50 Church 


has again become associated 
latter and 
management of 


A. Penton 
Olympic, 


company will have 


eral sales 

sailed for England 
\pril 20, to attend 
British Iron 


completed 


John 
the 
spring meeting of the 
Institute He 


visit a iarge 


on 
the 
& Steel 


arrangements 


has 


to number 


of the important iron and steel plants 


in England, Belgium and France, in 
cluding Lorraine, before his return to 
America in July 

C. J. Houck, who recently was made 
foundry superintendent for the Vulcan 
Iron Works, Denver, Colo., previously 


was connected with the Rumely Mfg. Co., 
LaPorte, Ind.; Flint & Walling, Kendall- 


ville, Ind.; King Sewing Machine Co., 
Buffalo, N. Y., and Timken-Detroit Axle 
Co., Canton, O. Until recently Mr 


Houck was with the Graebler Mfg. Co., 


Chicago. 


Meetings Planned by the 
Institute of Metals 


The Institute of Metals which was 
founded in Birmingham, England, in 
November, 1908, is to pay its first re 
turn visit to that city for the Autumn 
meeting on Sept. 21-23 next. There 
now is a membership of 1350 and a 
large attendance is expected. The 


proceedings will include a reception by 
the Lord Mayor of Birmingham, visits 
to the University and local works. The 
eleventh May lecture of the institute is 
to be 
Turner on May 4th on “The 


Metals.” 


given in London by Professor 


Casting of 
Recounts Phases of Life 
in Central Europe 


Some phases of the political, social 
and industrial situation in Central 
Europe formed the subject of discus 
sion at the regular April meeting of 
the New England Foundrymen’s asso 
ciation in Boston, Wednesday, April 
13. D. R. Yarnall, Yarnall & Waring 
Co., Philadelphia, who has just re 
turned from a six months tour of cen 
tral Europe, was the speaker. His re 


} 


marks were based upon personal ob 


servations 


Plan Spring Meeting of 
Engineering Society 

The 1921 spring meeting of the 

\merican society of Mechanical En 

gineers 1s to be held in Chicago, May 

23-26, at the Congress Hotel. Well de 


veloped programs will be presented by 


the divisions of the so 


professional 


crety devoted to forest products, fuels 


machine shop, management, material 
handling, power, railroad, and a special 


ly important session will be devoted to 

















May 1, 1921 


for industries. The Chicago 
with the Western 
is preparing a 


the Rail- 


training 
committee, jointly 
Society of Engineers, 
session on “Chicago as 


Water Gateway”. Visits to a _ great 
number of points of engineering in- 
terest in Chicago will be arranged. 


Special attention is being given to the 


correlation of plant visits with the 
technical sessions. 


En route to the meeting, the Society, 


jointly with the Society of Automo- 
tive Engineers, will stop at McCook 
Field on Saturday, May 2lst. for an 


inspection of the facilities of the field 


On May 27-28, the Friday and Sat- 


urday following the meeting, a joint 
excursion with the Army Ordnance 
association will proceed to Rock Is- 
land Arsenal, where the ordnance divi- 
sion will present papers and _ inspect 
the plant. 


fn 
Accountants to Meet 
in Cleveland 
The program of the annual conven 
tion of the National 
Cost Accountants which is to be held in 
Cleveland, Sept. 14, 15 and 16, has been 
issued. It provides for three days ol 
conferences on practical cost questions, 
Element oft 


Cost 


Association ot 


including, “Interest as an 
Cost”, “Cost Systems as a Means ol 
Preventing Waste”, “Uniform Methods 
and Standardized Costs”, and a number 
of similar topics. Charles R. Rauth is 
director in charge of the meetings 
Stuart C. McLeod, 130 W. 42nd street 
New York, is secretary. 


Abrasive Manufacture Is 
Visualized by Film 

At the April meeting and dinner oi 
the Pittsburgh Foundrymen’s associa 
tion held at the Hotel Chatham, Pitts 
burgh, April 18, at 6:30 p. m., the 
Carborundum Co., Niagara Falls, N. Y., 
presented “The Industry”. 
This is an entertaining and instructive 
industrial motion picture showing the 
making of modern 
It tells the story of the manufacture 
of carborundum, electric fur- 
naces as well as the making of grind 
ing wheels. 


Jewels of 


grinding materials 


etc., in 


Sand Mixer Has Capacity 
of 15 Cubic Feet 


The facing and core sand mixer 
shown in the accompanying illustration 
recently has been placed on the mar 
ket by the Standard Sand & Ma- 
Co., This size 
machine capacity of 15 


chine Cleveland new 
cubte 
loads 


to a 


with a 


feet or about 5 wheelbarrow 


has heen developed in response 
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for a ma- 
than 


demand from foundrymen 
chine with a larger capacity 
usual, 

The paddle shaft is 
Hyatt roller bearings 
and socket 
and dirt proof 
feature 
shaft and bearing. 
chain, a rubber belt is used 


provided with 
ball 
which dust 
ball socket 
alinement of 


housed in 
retainers 
The 
perfect 

Instead of the usual 


are 
and 

insures 
for carry 


ing the buckets on the sand elevator. 


Starting and stopping the elevator is 
effected through a square jaw clutch 
By taking advantage of this arrange 


ment the machine can be kept in con 


tinuous operation The elevator and 
feed hopper may be stopped to re 
ceive a fresh batch of sand while the 
mixer is still running on the previous 


batch, thus conserving time 


British Firm Takes Out a 
French Patent 


A multiple plate extensively used at 
the Vickers, Ltd., 


has been made the subject of a French 


plant of England 


noted by referring 
the 
plate is a 


patent. As will be 
to the 


feature of 


illustration, distinguishing 
this 
rows of parallel holes distributed over 
the 


miscellaneous patterns may be mounted 


number of 


surface by means of which many 


on the plate at one time 


The 


be covered with a 


whole surface of the pattern plate 


may variety of dif 


ferent patterns with the assurance that 


the two half molds will fit together 
perfectly at the line where the two 
halves join. As the patterns are of or- 
dinary construction there is no addition- 
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SEVERAL MISCELLANEOUS PATTERNS 
PLATE AT 


manufacture. A 
pattern can be made in the ordinary 
manner and then molded either by 
hand or by machine as may be most 
convenient. 

With this type of pattern plate it is 
necessary only to provide one size of 
flask and that size should be one to 
correspond to the maximum capacity 
of the machine. The flask can be filled 
convenient- 


al expense in their 


with as many patterns as it 
ly will hold. In this manner a consider- 
able economy is effected in the cost and 
supply of flasks required and also there 
is the that the machine 1s 
working to its maximum capacity. 


assurance 


In the illustration, A is the pattern 
or indicator plate; B is the table of the 
the flask and 
mounted on 


the 


molding machine; C is 
DD two half patterns 
the pattern plate, 4; E is 
locating the patterns; 
F and G are blocks and guide pins 
used for locating the flask on the pat- 
tern plate. H is one of the screws em 
ployed for holding the pattern plate on 
the machine table. The rows of holes 
aa are drilled all over the pattern, plate 
predetermined 


are 
one of 


pins used for 


according to measure 
ments. 


As is shown by the illustration, these 


holes are numbered. The various pat- 
terns destined to be used with the 
pattern plate also are furnished with 


pin holes dd numbered to correspond 
with the holes in the plate and indi 
cating to the workman the relative pos! 


tion of the pattern on the plate 


Finishing Propellers with 
Abrasives 


Abrasives play an important part in 
the marine equipment 
as they furnish a_ ready for 
finishing that under ordinary 
conditions cannot be machined without 
Such an 


manufacture of 
means 


surfaces 


employing special equipment. 
instance is shown in the accompanying 
illustration where the operation consists 
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CAN BE MOUNTED ON THE 


ONE TIME 


of finishing the blades of a bronze pro 
peller. The blades should be smooth; 
otherwise the entire energy available is 
driving the vessel 

Rough blades drag 


not utilized in 
through the water 
to a certain extent, that is, they carry 
an abnormal amount of water with 
them as they revolve. On the other 
hand, a propeller with smooth blades 
operates at high efficiency as the max- 
energy is utilized in 
In this instance, 


imum amount of 
propelling the vessel 
an excess amount of dead water is not 
rotated by the propeller 

The device shown in the accompany 
ing illustration is a flexible shaft grinder 
made by the Stow Mfg. Co., Inc., Bing 
hamton, N. Y. The device is driven by 
an electric the end 
of an arm while a pedestal supports the 


motor mounted on 
unit on a substantial base that is readily 
moved from place to place. Power is 
transmitted by a flat leather belt to a 
pulley at the end of the arm while a 
flexible shaft transmits power from the 
pulley to the grinding wheel arbor. Ir 
this case the abrasive medium used is a 
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setup polishing wheel. With the pro- 
peller in position as shown, the operator 
can face one side of all three blades. 
Then by turning the propeller over, the 
other side is finished. 


Another advantage in favor of 
polished propellers is that they do not 
become foul under ordinary conditions 
as the smooth surface does not afford 
a good hold for marine growths. The 
operation illustrated is one of many 
where a flexible shaft grinder can be 
utilized to advantage in grinding and 
polishing parts that are unwieldy. 


Obituary 

Udolpho Snead, chairman of the 
board of Snead & Co., Jersey City, 
N, J., died in New York, April 19, 
following a long illness. Mr. Snead 
was born Dec. 5, 1843. He had little 


schooling and at 17 years of age start- 
ed to work. In 1880, he went with 
Snead & Co., of which interest he later 
became president. For a period of 
about 10 years he was president of the 
Gas & Electric Light Co., 
Ky., but otherwise spent 
career with Snead & Co.,, 
he was president of the Snead Mfg 
& Building Co., Louisville, and a di- 
rector of some of the Louisville banks 


Louisville 
Louisville, 


his entire 


August D. Cook, founder and presi- 


dent of the firm of A. D. Cook, Inc.. 
Lawrenceburg, Ind. died at his home 
in that city recently. 


Adam Ehret, president and _princi- 
pal owner of the Crown Foundry Co., 
Belleville, Il April 5, 


vears. 


died aged 62 
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Inertia Rules in Foundry Equipment 


Little Inclination Is Noted to Proceed with Foundry Extensions and Improve- 


ments Until Greater Stability is Found in Construction 


and Manufacturing Lines 


PRIL has developed no improvement in 

foundry equipment sales. The same tendency 

is noted among buyers to offer inquiries 

freely, but few contracts result. Automotive 

activity has induced some buying of molding machines 

and finishing room machinery, but the effect has not 

been far-reaching. The present quiet has offered many 

the opportunity to remove their plants to districts 

which seem to hold out better operating conditions. 

A case of this nature is the Atlas Brass Co., Cleveland, 

which is building a new shop in Bellefontaine, O. and 

will remove to its new location about June 15. S. P. 
Fisher is president. 

A feature of the market has been an inquiry from 
the Ford Motor Co., for a large number of molding 
machines. It is understood that 35 of these have 
been placed. 

Slight Betterment in Chicago 


LTHOUGH various signs indicate slightly greater ac 

tivity among foundries and more coke and pig iron 
is being used, sellers of equipment and supplies do not 
find much increase in demand for their goods. More in- 
quiries are noted than previously, but these do not come 
to the point of buying, although considerable replacement 
and repairs are being planned. An _ engineering firm 
specializing in foundry building and planning finds a 
large volume of business offering, but its clients stop 
short of letting contracts. Automobile activity is having 
some effect, but in the aggregate has not brought much 
business. 


Apathy Apparent in New York 


ESPITE a fairly good number of new incorporations, 
demand for foundry equipment continues listless. 
Sellers assert that some tentative inquiry is developing 
as a result, but that these usually are withdrawn without 
actual 


project is that of the Chapman Valve Mfg. Co., Indian 
Orchard, Mass., for which equipment, including a 5 and 
2-ton electric overhead crane, is being purchased. 


Numerous small inquiries, especially for sand blast 
equipment, is coming out at this time, from Great Britain, 
but so far little business has resulted. The Keystone 


Equipment Co., 115 Broadway, New York City, reported 
recently as being in the market for complete equipment 
for a gray iron foundry to be erected in China, has not 
as yet closed. Possibly the largest company to be in- 
corporated in the East recently is the P. & H. Pattern & 


Foundry Co., Trenton, N. J., which has been organized 
with a capital of $125,000. E. R. Patten is one of the 
incorporators. The Hall Zryd Foundry Co., Ltd. Hes- 


peler, Ont., is asking for a number of second hand motors, 
15 to 30 horsepower, 550 volt, 25 cycle, 3 phase, 750 revo- 
lutions per minute 


No Improvement in Pittsburgh District 


IGNS of improvement are not discernible in the Pitts- 
burgh foundry equipment market and sellers are not 
at all encouraged over the outlook. Both 
and sellers of equipment used in foundries report 
inquiries are at a minimum*and in some 
absent. Occasionally small foundry supplies are ordered 
but these probably would be purchased in any event and 
such items as flasks, core ovens, coremaking equipment 
and molding machines are not being bought. At present 
one large manufacturer of molding machines reports the 
receipt of a few inquiries but these give no promise of 
turning into orders. Its chief activity now is in con- 
nection with selling repair parts and in making repairs, 
since many of the foundries are taking advantage of the 
lull to put their equipment in better shape. Foundry 
cranes are not being ordered and only occasionally is a 
hoist purchased where labor forces are being cut. 
According to present plans of President D. H. Palmer 


manufacturers 
that 
cases entirely 


any buying being .done. Nevertheless, it is re- of the Master Motors Corp., 504 Palace Hardware build- 
garded as a rather significant development that there ing, Erie, Pa., and his associates, a $500,000 plant for the 
should be these new incorporations and it is believed manufacture of truck and tractor motors will be erected 
that as soon as the genera] situation becomes more set- this summer. This company, which is incorporated under 
tled, considerable demand will result. the laws of Delaware at $2,500,000, will build heavy duty 
New plants and plant extension projects are few. One motors for trucks and tractors, and marine engines as 
project before the trade is a foundry to be erected by well as motors for drilling machinery. Officers in addi- 
the Plainville Casting Co., Plainville, Conn. The com- tion to Mr. Palmer are: Treasurer, C. F. Wallace, vice 
pany was recently organized with a capital of $50,000, by president Second National bank, Erie; vice president, G 
Henry S. Washburn and William Stewart, formerly with V. Domarus, vice president Erd Motor Co., Saginaw, 
the Torrington foundry, Torrington, Conn. Another Mich.; and secretary, F. P. Armbruster. 
eu LLM MIA a LU 
Wh I 7 
at the Foundries Are Doing | 
3 
= Activities of the Iron, Steel and Brass Shops 3 
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Truck bodies are to be manufactured in a W was recently incorporated with a capital Thirty-fiith street, recently was incorporated 
piant to be erected by the Thompson Machine steck of $250,000. with a capital stock of $50,000, by Charles H. 
Shop, Foundry & Garage Co.. Burlington, N. C., The C. H. Mills Foundry Co., 2225 West Mills and W. T. Mills. Baker, Holder & 
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